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BULLETIN 


OF THE 


TORREY BOTANICAL CLUB 


DECEMBER, 1917 


The development of the embryo-sac and of the embryo in Phaseolus 
vulgaris 


MABEL Mary Brown 


(WITH PLATES 25 and 26) 


INTRODUCTION 


So far as I have been able to find, the only previously pub- 
lished description of the embryo-sac or embryo of Phaseolus is by 
Guignard (1881), who studied forty species of Leguminosae, 
among them Phaseolus multiflorus. In this species he found that 
an axial row of but three macrospores is formed. The innermost 
cell of this row by three successive nuclear divisions forms the 
embryo-sac, which is typical in every respect; the antipodals are 
ephemeral. The first division of the egg is transverse, and occurs 
at the same time that the primary endosperm nucleus divides. 
A pro-embryo of three cells is formed, the terminal one of which 
develops into the embryo; the other cells form the suspensor. 
Divisions follow until an embryo is formed at the apex of a fila- 
mentous suspensor, which is two cells in thickness and whose 
basal cells are conspicuously swollen. 

In the present study buds, pistils, and developing fruits were 
obtained from the following varieties of Phaseolus vulgaris: ‘‘ David 
Kidney,” “Longfellow,” “Pole,” and ‘Kidney Wax,” plants of 
which were grown in the greenhouse during the fall and winter 
of 1914-15 and 1915-16, and ‘“ Wardwell’s Wax,” grown in the 
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garden during the summer of 1915. Material was collected from 
the time the buds began to appear until the fruits were fully 
grown. 

The very young buds were placed in the fixing fluids intact; 
the floral envelopes were removed from the larger buds and flowers 
to insure penetration of the fixing fluids. For the same reason 
the pods were cut into pieces, and in the case of the older pods the 
young seeds were picked out and placed separately in the fixing 
solutions. Flemming’s solutions, medium and strong; I per 
cent. chrom-acetic acid, Juel’s fluid and Carnoy’s fluid were used 
as fixatives. The best preparations showing the development of 
the macrospores and the embryo-sac were obtained from material 
fixed in Flemming’s medium solution and in chrom-acetic acid. 
Juel’s and Carnoy’s fluids gave best results in the fixation of 
embryos. 

Longitudinal sections of these various structures were cut from 
five to twelve microns in thickness. Flemming’s triple stain, 
Heidenhain’s iron-alum haematoxylin, and a combination of the 
latter with Lichtgriin were used. 

I have found no differences between any of the varieties used, 
so far as the history of the embryo-sac and the embryo are con- 
cerned; the description which follows applies equally, therefore, 
to all the varieties named. 


THE MACROSPORES AND THE EMBRYO-SAC 

In the varieties of Phaseolus vulgaris studied, from two to 
seven ovules are borne in an apparently single row upon the 
adherent edges of the carpel. When first formed the ovules are 
orthotropous, but as growth proceeds they become recurved and 
are campylotropous when mature. 

The two integuments, when fully grown, surround the ovule 
on all sides, but are slightly shorter on the side toward the placenta. 
They grow rapidly and by the time that the macrospore mother 
cell is fully grown the outer integument has reached almost to the 
apex of the ovule, the inner one being at this time about two 
thirds the length of the outer integument. 

A hypodermal cell in the axial row of the nucellus becomes 
larger than the surrounding cells and stands out conspicuously 
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among them (PLATE 25, FIG. 1). This cell is typically five-sided 
in section; it contains a very large nucleus and stains more deeply 
than the adjacent cells. At a later stage the young macrospore 
mother cell is separated from the epidermal layer by another layer 
of cells (Fic. 4). Still later, when the macrospore mother cell is 
fully grown, there are often two layers of cells between it and the 
epidermis (F1G. 5); this is not always the case, however, for not 
infrequently the elongated macrospore mother cell is in the third 
instead of the fourth layer of cells. No division figures were seen 
either in the first differentiated hypodermal cell or in the cells of 
the epidermal layer. For this reason, I have been unable to 
determine whether the hypodermal cell that is early distinguished 
by its size itself functions as the macrospore mother cell, or whether, 
on the other hand, this hypodermal cell divides, one of its daughter 
cells becoming the macrospore mother cell. On the whole, the 
arrangement of the subepidermal layers at the later stages (Fic. 
5) supports rather more strongly the former hypothesis. Prepara- 
tions were obtained in which there were what seemed to be two 
young macrospore mother cells in an axial row (F1G. 3); another 
preparation showed two young mother cells lying side by side, 
and in one case two fully grown mother cells lay side by side. In 
no case, however, was the further development of more than one 
macrospore mother cell observed. 

The fully grown macrospore mother cell is about three times 
as long as wide (FIG. 6); its nucleus is near the micropylar end of 
the cell; the chalazal end is usually pointed (Fic. 6), but in some 
cases quite rounded (Fic. 7). The nucleus remains in the micro- 
pylar end of the cell during the prophases of the ensuing division. 
Fic. 7 shows the nucleus in synapsis. One preparation was ob- 
tained showing the heterotypic division; the spindle lies approxi- 
mately in the center of the cell (Fic. 8). One of the two daughter 
cells formed by this division fails to undergo a second division, 
since, so far as my preparations show, a row of but three macro- 
spores is formed (F1G. 9). Guignard (1881) reported the formation 
of but three macrospores in Phaseolus multiflorus but did not deter- 
mine which of the two daughter cells, formed from the division of 
the mother cell, fails to divide; he also found a case in which a longi- 
tudinal division took place in one of the functionless macrospores; 
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the innermost macrospore at the chalazal end develops into the 
embryo-sac, and I find the same thing true in Phaseolus vulgaris. 
In other Leguminosae, according to Guignard, two, three, or four 
macrospores may be formed and either the.innermost spore or the 
one next it may develop into the embryo-sac. Saxton (1907) 
finds in Cassia tomentosa a deeply buried macrospore mother cell 
whose division forms a row of four macrospores, of which the 
one next to the innermost produces the embryo-sac. However, 
according to Martin (1914), in Medicago sativa, Vicia americana, 
and several species of Trifolium examined by him, an axial row 
of four macrospores is formed. 

The functional macrospore becomes several times as long as 
wide before its nucleus divides (PLATE 26, FIG. 11). The two 
outer macrospores degenerate rapidly, and by the time that the 
developing macrospore reaches the binucleate stage they have 
usually disappeared entirely. 

After the first nuclear division in the functional macrospore, 
the two daughter nuclei pass to the respective ends of the sac 
(Fic. 12), and a large vacuole appears between them. After the 
second nuclear division each end of the developing macrospore 
contains a pair of nuclei (Fic. 13). The nuclei at the micropylar 
end usually remain close together, those at the chalazal end being 
further apart. After the third division, a group of four nuclei is 
seen at each end of the embryo-sac. 

The polar nuclei begin their migration very soon after the com- 
pletion of the last nuclear division. Cell division ensues, resulting 
in the formation of a typical seven-celled embryo-sac (FIG. 14). 
The egg apparatus presents the usual appearance; the polar nuclei 
lie a short distance away from the egg apparatus in the median line; 
at the stage shown in Fic. 14 they have not yet begun to fuse. 
The antipodal cells are typically triangular in section, and their 
nuclei are smaller than the other nuclei of the sac. A large vac- 
uole is characteristic of the embryo-sac at this stage, lying between 
the polar nuclei and the antipodai cells. This development seems 
to agree, except in minor details, with that of other Leguminosae 
that have been investigated. Saxton (1907) found an absorptive 
tissue derived from the antipodal cells in Cassia tomentosa; 
Hofmeister (1858) failed to find antipodal cells in the members 
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of the family studied by him; Hegelmaier (1880), also, did not see 
the antipodal cells and seems to have confused endosperm cells 
with the egg apparatus; according to Guignard (1881) the antipo- 
dal cells of Phaseolus multiflorus are ephemeral; and Strasburger 
(1880) found that the same is true of the antipodal cells of four 
species of Lupinus. 

The egg grows after its formation (PLATE 25, FIG. 10) and 
becomes long and broad at the base so that it projects into the 
embryo-sac beyond the synergids (PLATE 26, FIG. 15). The egg 
nucleus becomes larger and a large vacuole appears in the cyto- 
plasm toward the micropylar end of the egg. The synergids 
develop a distinct filiform apparatus (FIG. 15) whose striations 
arise from the neighborhood of a vacuole at the broader end of 
each synergid. Martin (1914) described a filiform apparatus in 
Trifolium pratense, but with more conspicuous striations than 
those which I have observed in Phaseolus vulgaris. The syner- 
gids change from a pear-shaped to a more narrow tapering form. 
After fertilization the synergids disintegrate and entirely disappear. 

The polar nuclei come to lie close together just below the egg 
(Fic. 14) and remain in this position for some time. Before fer- 
tilization, however, they come into close contact with each other 
and begin to fuse (FIG. 16), but it is quite possible that their fusion 
may not be completed before the male nuclei enter the sac and one 
of the latter fuses with the polar nuclei. 

In one preparation a pollen tube was seen entering the embryo- 
sac. It grows through the micropyle and pushes into the embryo- 
sac between the cells which form a sheath around the micropylar 
end of the sac. 

The nucellus is gradually absorbed during the development of 
the embryo-sac, and when the latter is mature the nucellar tissue 
entirely disappears from the micropylar end and from the sides, 
leaving these parts of the sac in immediate contact with the inner 
integument; at the chalazal end of the sac, however, the nucellar 
tissue persists, its cells grow larger and become arranged in quite 
definite rows which seem to diverge from the point where the 
integuments arise from the nucellus. This tissue persists until, 
late in the history of the embryo-sac, it is finally absorbed. Ac- 
cording to Hegelmaier (1880), the nucellus in the ovule of Lupinus 
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is entirely absorbed after fertilization; Ward (1881) notes the 
deliquescence of the cells surrounding the embryo-sac of Lupinus 
venustus; and Martin (1914) made similar observations on Medi- 
cago sativa, Vicia americana, and several species of Lupinus. 


THE EMBRYO 

The first division of the fertilized egg is transverse (FIG. 18); 
the basal one of the two cells so formed typically encloses a large 
vacuole. The next division occurs in this basal cell and is trans- 
verse (FIG. 19), so that a filamentous pro-embryo of three ceils is 
invariably formed (Fic. 20). The third division is a longitudinal 
one (Fic. 21), in the terminal cell; it is quickly followed by longi- 
tudinal divisions in the other two cells of the pro-embryo, which 
are to give rise to the suspensor (FIG. 22). Divisions may now 
occur in the longitudinal plane perpendicular to that just described, 
or the divisions in the second longitudinal plane may be pre- 
ceded by several transverse divisions. The embryo then consists 
of four rows of seven or eight cells each (Fic. 23); and the basal 
cells have begun to show evidences of swelling. 

Division now ceases except in the cells at the distal end of the 
embryo. Anticlinal walls are put in (FIG. 24, a) in the cells of the 
terminal tier. Periclinal walls are next formed, cutting off an 
outer layer of cells, the dermatogen (F1G. 26). In Medicago 
sativa, Vicia americana, and several species of Trifolium, Martin 
(1914) observed that the dermatogen is cut off later than the 
octant stage; Guignard (1881) also found this true in his work on 
Phaseolus multiflorus. When the embryo is about six or seven cells 
in length (Fic. 24), the four basal cells of the suspensor become swol- 
len and turgid and much elongated; later the next tier of four cells 
above them also undergo like changes (Fic. 25). The swollen 
cells at the base of the suspensor continue to grow in length and 
retain their inflated appearance until late in the history of the 
embryo; but when the embryo has grown so as almost to fill the 
cavity of the sac, its growth seems to cause a compression of the 
basal cells and they become flattened in the micropylar end of the 
embryo-sac (FIG. 27). Swollen suspensor cells occur in other 
members of the Leguminosae; Hegelmaier (1880) reported such 
cells in the embryo of Lupinus, but in this case the cells were 
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multinucleate; Strasburger (1880) observed swollen suspensor 
cells in Lupinus, which in some instances show a tendency to 
separate from one another. Guignard (1881) also reported the 
occurrence of inflated cells which are multinucleate in Orobus 
aureus, O. angustifolius, and Pisum sativum, and suspensor cells 
which become separated from one another in Lupinus polyphyllus. 
Martin (1914) observed instances in his studies in which the sus- 
pensor cells retained their normal appearance and also cases in 
which the modifications which were noted by other investigators 
occurred. 

At the time of the differentiation of the dermatogen, the em- 
bryo proper is almost ovoid in shape (FIG. 26); it retains this form 
as it increases in size until the appearance of the cotyledons. 
Cotyledon development begins later than the stage shown in 
Figure 26; but none of my preparations show satisfactorily the first 
stages in this development because the plane of the union of the 
cotyledons is parallel to the flat side of the ovule, and the embryo 
lies curved in the micropylar end of the embryo-sac. The embryo 
continues to grow at the expense of the endosperm and of the 
cushion of nucellar tissue at the chalazal end of the embryo-sac. 
The nucellus is absorbed, and by the time the embryo is mature 
the endosperm also has entirely disappeared. 


THE ENDOSPERM 

The division of the primary endosperm nucleus as a rule pre- 
cedes that of the fertilized egg (Fic. 17), although one preparation 
showed the egg nucleus and the primary endosperm nucleus divid- 
ing simultaneously. In Phaseolus multiflorus, Guignard (1881) 
found that the division of the egg nucleus and that of the primary 
endosperm nucleus occur at the same time; Strasburger (1880) 
observed the simultaneous division of these two nuclei in Lupinus; 
but Martin (1914) found that the first division of the fertilized 
egg is usually preceded by the first division of the primary endo- 
sperm nucleus. 

The endosperm nuclei resulting from the first two divisions 
arrange themselves in the periphery of the embryo-sac. Usually 
two of them are to be seen near the young embryo, one on either 
side of it. The later. nuclear divisions are not always simulta- 
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neous, for in several instances both resting nuclei and nuclei in the 
various stages of division are to be seen distributed from one end 
of the sac to the other (Fic. 28); but the order of their arrange- 
ment was not identical in the different sacs observed. 

The endosperm remains in the form.of a peripheral layer in 
the embryo-sac until its final absorption by the growing embryo; 
it is typically thicker around the embryo than in other regions of 
the sac. After the differentiation of the dermatogen, cell division 
occurs in that part of the endosperm which immediately surrounds 
the embryo itself. Each nucleus in this part of the endosperm is 
surrounded by a very definite cell wall; the cells so formed, how- 
ever, do not form a compact mass butt lie isolated in the undivided 
cytoplasm (Fic. 29). These cells do not persist but are soon ab- 
sorbed, and all traces of the endosperm have entirely disappeared 
by the time of the maturity of the seed. 


SUMMARY 


1. A large hypodermal cell is early differentiated in the ovule; 
this either functions as the macrospore mother cell or possibly 
divides once, one of its daughter cells being the macrospore mother 
cell. 

2. The fully grown macrospore mother cell lies in either the 
third or fourth layer from the micropylar end of the nucellus. 

3. An axial row of three macrospores is formed, the innermost 
of which develops into the embryo-sac. 

4. The nucellus is entirely destroyed at the micropylar end 
and along the sides by the development of the embryo-sac; the 
nucellar tissue at the base of the sac takes on a peculiar structure 
and persists for some time, but finally is itself gradually absorbed 
by the embryo-sac. 

5. The polar nuclei begin to approach each other soon after 
the eight-nucleate stage of the embryo-sac is reached and remain 
close together for some time just below the egg; then their fusion 
takes place. 

6. The three antipodal cells disappear at about the time of 
fertilization. 

7. The synergids form a conspicuous filiform apparatus. 
8. The pro-embryo consists of a filament of three cells; the 
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two basal cells form the suspensor and the terminal cell develops 
into the embryo proper. 

g. The dermatogen is cut off when the embryo proper consists 
of about sixteen cells. When the suspensor consists of four rows 
of about seven or eight cells each, the two tiers of cells at its base 
become swollen and conspicuously elongated. 

10. The primary endosperm nucleus usually divides before 
the first division of the egg; two of the daughter nuclei resulting 
from the first two divisions place themselves on either side of the 
young embryo; and in succeeding divisions the endosperm nuclei 
place themselves in the peripheral region of the embryo-sac. 

11. The divisions of the endosperm nuclei may be simulta- 
neous, or nuclei in all stages of division may be found at the same 
time, from resting nuclei at one end of the endosperm to late 
telophases at the opposite end. 

12. Endosperm cells are formed in the region immediately 
about the embryo, but are later absorbed. 


I wish to express my sincere appreciation to Dr. C. E. Allen, 
who suggested this work and under whose supervision it was done. 
UNIVERSITY OF WISCONSIN 
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Explanation of plates 25 and 26 


All drawings were made with an Abbé camera lucida at table level. Leitz oculars 
and objectives were used: FIGs. I, 2, 6-10, 14-20, 22, with ocular 4, oil immersion 
objective 1/16, tube length 222 mm. (X 2,475); FIGs. 4, 5, 11-13, 21, 23, 25, with 
ocular 4, oil immersion objective 1/16, tube length 170 mm. ( X 1,740); F1Gs. 24, 26, 
28, with ocular 3, oil immersion objective 1/16, tube length 170 mm. ( X 1,530); Fic. 
3, with ocular 1, oil immersion objective 1/16, tube length 140 mm. ( X 966); Fic. 27, 
with ocular 3, objective 3, tube length 170 mm. (X 170); Fic. 29, with ocular 3, 
oil immersion objective 1/16, tube length 140 mm. (X 570). The drawings on 
PLATE 25 have been reduced one half in reproduction; those on PLATE 26, two thirds. 


PLATE 25 


Fic. 1. Young nucellus showing enlarged hypodermal cell. 

Fic. 2. Young macrospore mother cell. 

Fic. 3. Nucellus showing two macrospore mother cells in an axial row. 

Fic. 4. Nucellus showing the position of the young macrospore mother cel] 
represented on a larger scale in Fic. 2. 

Fic. 5. Nucellus showing two layers of cells between the epidermal layer and 
the macrospore mother cell. 

Fic. 6. Fully grown macrospore mother cell. 

Fic. 7. Macrospore mother celi with nucleus in synapsis. 

Fic. 8. Macrospore mother cell with nucleus in division. 

Fic. 9. Row of three macrospores; the two upper ones are degenerating, the 
third has enlarged and will develop into the embryo-sac. 

Fic. 10. Mature egg. 

PLATE 26 

Fic. 11. Functional macrospore with the two degenerating macrospores lying 
above it in the nucellus. 

Fic. 12. Binucleate embryo-sac. 

Fic. 13. A four-nucleate embryo-sac. 

Fic. 14. A mature embryo-sac. 

Fic. 15. Egg and synergids showing filiform apparatus. 

Fic. 16. Polar nuclei fusing. 

Fic. 17. Anegg and two endosperm nuclei. 

Fic. 18. A two-celled pro-embryo. 

Fic. 19. The second division in the pro-embryo. 

Fic. 20. A three-celled pro-embryo. 

Fic. 21. The terminal cell of the pro-embryo has divided longitudinally. 

Fic. 22. An embryo consisting of six cells. 

Fic. 23. An embryo after further transverse divisions have occurred; the basal 
cells are enlarging. 

Fic. 24. An embryo showing anticlinal walls in the terminal cells. 

Fic. 25. Periclinal walls in the embryo proper. 

Fic. 26. An older embryo showing suspensor with no distinct demarcation 
between it and the embryo proper. 

Fic. 27. Embryo showing cotyledon, hypocotyl, and epicotyl. The basal 
cells are compressed against the integument. 

Fic. 28. Endosperm nuclei dividing. 

Fic. 29. Endosperm cells formed in the region of the embryo. 
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Hawaiian trees—a criticism 
JoserH F. Rock 


In the March number of the Bulletin of the Torrey Botanical 
Club for 1917 (44: 145-157), there appeared a paper by Vaughan 
MacCaughey, entitled “ An annotated list of the forest trees of the 
Hawaiian Archipelago.”” The paper, which the author describes 
as the first ‘‘comprehensive and concise check list” of the Hawaiian 
forest trees, is by no means exhaustive. The nomenclature has 
apparently been copied in its entirety from my book on the indig- 
enous trees of the Hawaiian Islands, published in 1913, and cer- 
tain more recent articles on critical families, in which species from 
the islands are described, are not considered. 

That the author’s knowledge of Hawaiian plants is incomplete 
is evidenced by his remarks under Pritchardia, where he states, 
“there are at least two well-defined species, P. Gaudichaudii H. 
Wendl. and P. Martii H. Wendl.’’ These two species are not at 
all well defined. Their types, in fact, which Dr. Beccari and I 
have examined in the Webb herbarium at Florence, Italy, consist 
of immature leaf specimens only, and their published descriptions 
are extremely meager. Neither of the two species has been col- 
lected again in a wild state since its original discovery, and of 
P. Gaudichaudii no cultivated specimens are extant. It was sup- 
posed to have been found on a rock islet off the windward coast of 
Molokai, not far from the leper colony. Nine other species of 
Pritchardia, however, are now known from the Hawaiian Islands. 
These species are all well defined and are all represented by com- 
plete living and herbarium material. An extensive publication 
by Beccari,* in which full descriptions may be found, seems to be 
unknown to the author. 

Besides the works dealing with Pritchardia, there are several 
other instances of unfamiliarity with the recent literature which 
might be cited. Heimerl’s paper on certain genera of the Nyctag- 

* Contributo alla conoscenza delle Palme. Webbia 4: 143-240. f. I-17. 1913. 


See also Rock, J. F., A new species of Pritchardia. Bull. Torrey Club, 43: 385-387. 
pl. 21 +f.2. 1916. 
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inaceae* is a case in point. In this work the Hawaiian repre- 
sentatives of the family are completely revised, and the genus 
Pisonia, of which MacCaughey lists three species, is no longer 
recognized as occurring in the Hawaiian Archipelago, one species 
being made the type of the new genus Rockia and the other two 
being transferred to the genus Calpidia. Martelli’s publications 
on the Pandanaceae,? in which species from the Hawaiian Islands 
are described, Loesener’s work on the Aquifoliaceae,t in which 
the synonymy of the Hawaiian species of I/ex is revised, and my 
own paper on the Santalaceae§ are also completely ignored. 

To my mind a check list is of doubtful value unless brought up 
to date. The copying and publishing of names without proper 
revision and study is certainly not desirable. 


COLLEGE oF HAwall, 
HONOLULU 


* Die Nytaginaceen-Gattungen Calpidia und Rockia. Od6cesterr. Bot. Zeitschr. 
63: 279-290. 1913. 

+t Enumerazione delle Pandanaceae. Webbia 3: 307-327. I910; 4: I-I05. 
pl. 1-17. 1913. Le specie e varieta nuove di ‘““Pandanus’’ menzionate nella enu- 
merazione delle Pandanaceae. Ibid. 4: 399-435. pl. 18-43. 1914. 

t Monografia Aquifoliacearum—I. Nova Acta Acad. Leop.-Carol. 78. 1901. 

§ The sandalwoods of Hawaii. A revision of the Hawaiian species of the genus 
Santalum. Hawaii Board Agr. & Forest. Bot. Bull. 3: 1-43. pl. 1-13. 1916. 


The botanical work of Ezra Michener 
C. L. SHEAR AND Nett E. STEVENS 


The reputation of a botanist depends so largely on publication 
that important work of collecting and collaboration may be very 
soon forgotten. This has been too nearly true of the botanical 
work of Dr. Ezra Michener. Almost all of his long life (1794- 
1887) was spent in a small village in the southern portion of Chester 
County, Pennsylvania, “almost entirely isolated,’’ as he says, 
“from the seats of learning, from scientific libraries, and from 
personal intercourse with the cultivators of science” (8, p. iii). 
In addition to the numerous duties of a country physician and of 
a prominent citizen interested in reform movements he accumu- 
lated a valuable herbarium, contributed to Darlington’s Flora 
Cestrica, published a ‘‘ Manual of Weeds”’ (7) for popular use, re- 
arranged and mounted the extensive Schweinitz collections of 
fungi in the Academy of Natural Sciences of Philadelphia, and 
carried on a correspondence and exchange of specimens with the 
leading mycologists of his time. 

Michener himself seems to have regarded his botanical work 
as of little importance. In his “‘Autographical Notes’ (8), a 
volume of two hundred pages, in which he gives the main facts 
of his life and interests, he speaks of his “innate fondness for 
plants’’ and describes his early progress in the study of botany. 
Later references to botanical work are largely incidental, as when 
he describes a botanical press which he devised (p. 43), or speaks 
of rearranging his herbarium of more than a thousand plants during 
an illness which occurred in 1843 (p. 52), or of collecting plants 
while on a trip to Virginia in 1846 (p. 59). He refers, however, to 
assisting Dr. Darlington in the preparation of the Florula Cestrica 
(p. 43). The above facts are summarized by Harshberger (5) in his 
“Botanists of Philadelphia.” A brief biological note, reprinted 
from the West Chester Republican, was also published in the 
Friends’ Intelligencer and Journal, July 2, 1887 (9). 
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A few years ago the writers discovered that Michener mounted 
the fungi in the Schweinitz herbarium in Philadelphia (11, p. 7), 
and while continuing their investigations on this important 
herbarium were able to determine the date of this work (10). In 
trying to determine this latter point the writers made a thorough 
search in the region about Dr. Michener’s home near Tough- 
kenamon, Pennsylvania, for documents which might throw light 
on the matter. 


CORRESPONDENCE WITH CURTIS AND OTHER BOTANISTS 

Dr. Michener’s correspondence, which is known to have been 
voluminous and to have contained letters from some of the most 
eminent scientists of his time, including Curtis, Ravenel, and 
Tuckerman (see Harshberger 5, p. 180), appears to have been 
destroyed. No portion of it could be found either at his former 
residence, now occupied by his grandson, Ezra J. Webster, or 
elsewhere. Fortunately, however, Miss Alice Swayne, librarian 
of the Bayard Taylor Memorial Library, Kennett Square, Penn- 
sylvania, who had previously assisted the writers and was aware 
of their interest in the Michener correspondence, found a few pages 
of letter press copies of letters from him in his collection of shells 
now in the possession of the library. Although there are but 
twelve sheets of this letter press, numbered consecutively 2 to 13, 
several of which are somewhat worn, some of the letters from Dr. 
Michener contain information of great value. That such frag- 
mentary records accidentally preserved must be depended on for 
information concerning a botanist who died only thirty years ago, 
argues a neglect in the preservation of accurate historical records 
which is most unfortunate. 

Two letters to Curtis, copies of which were found in the letter 
press referred to, throw so much light on Michener’s purpose and 
methods in taking up the study of fungi, as well as on his personal 
relations with Curtis that they are here included nearly in full. 


[6]* NEw GARDEN 26th of 11th mo 1855 


Dear Friend: 
It seems a long time since I have written to thee. Thy note of Sept 11th came 


duly to hand, requesting to have some of Botrytis infestans and would have been 


* Figures refer to pages of the letter press. 
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promptly responded to if I could have found the thing.—Unfortunately the potato 
tops were gone before it arrived—and I waited to know whether any could still be 
found—since which time I have been much from home and mostly occupied with 
other cases. —An unusually wet season ha[s] produced an abundant growth of our 
favorite plants—the Fungt—of which a large number havle] been collected —but 
from the tone of thy last note (without date) I feel compelled however reluctantly to 
decline transmitting them at present. 

The inducements which led me into the study of the fungi are a desire to supply 
a blank in the catalogue of Natural productions of Chester County, which some of us 
contemplated —and while I could not obtain the means to determine all the species 
myself —I vainly hoped that my services as a collector of fungi, might entitle me to 
the assistance which I stood in need of in determining species. —Disappointed in this 
hope, I have but little inducement to prosecute the study much farther—yet there 
is a charm attending it which will probably [con]tinue as long as I am able to pursue 
it. —How is the review of Schweinitz progressing? I have been watching for it in 
the Journal of the Academy. In a few days I expect to commence arranging 
Schweinitz Fungi—and it would have been a great pleasure to have [7] had the 
assistance of your corrections during the examination of his species. —I shall however 
implicitly follow his numbering and labeling [two words blurred] out in the Synopsis 
Fungorum. — 

Enclosed will be found specimens of a few of my back numbers which were 
marked as desiderata>— 

As heretofore 
thy friend 

M. A. Curtis— E. MICHENER 
N. B.—Please write whenever convenient. — 


Curtis’s reply to this letter may be readily guessed at from 
another letter which Michener wrote several weeks later. This 
letter, which is without address, shows from the context that it 
was written to Curtis. 


[12] NEw GARDEN 28th of 1st mo 1856. 


Dear friend, 

Thine of the 8th instant was duly received. 

It was a kno[w]lidge of thy numerous engagements in the Mycological field — 
apart from “business” proper, which has frequently led me to feel and to express a 
fear of trespassing too much upon thy time —and, so far as I can recollect, has pre- 
vented me from making any claim upon thy attention farther than it may have 
been convenient to thee to bestow —nor am I conscious of having manifested that 
“impatience” of which thee speak.—Be this as it may—thy last preceding note 
commenced by saying —*‘ You need not trouble yourself by sending me specimens too 
often.’’ This was language which I thought could hardly be misunderstood, and 
my consequent course has been taken according to my acceptance of it. —In future 
I will send remittances (as in truth I have always done) in strict conformity with 
the conditions laid down in the note referred to. vis. —‘‘ You are at liberty to [se]nd 
as often as you please, only leaving the liberty to answer whe[n] I please.” 

[The next paragraph, of four lines, is somewhat blurred and is here omitted.] 
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In working over the first eight books of Schweinitz’ Fungi, I have been grieved 
to find a number of the envelopes either missing or empty in addition to the many 
which rendered valuless by the ravages of insects. —Perhaps the destruction will 
not be so great after we get through the Hymenomycetes. — 

Ever thine with respect, 
E. MICHENER. 


Four other letters of which letter press copies are preserved 
deal with Michener’s botanical interests. In two letters to E. 
Lanning he speaks of exchanging specimens, including fungi, and 
of having received a parcel of fungi from “our friend H. W. 
Ravenel.” In a letter dated “‘ New Garden, 28 of 11 mo., 1855,” 
to Dr. William Darlington, who had apparently referred to 
Michener some question of fungus identity, he quotes a consider- 
able portion of Fries description of Penicillium crustaceum from 
Fries Systema Mycologicum (3: p. 407, 408), indicating his 
familiarity with this standard mycological work. In a letter to 
Mr. Thomas P. James, dated ‘‘ New Garden, 4th of Ist mo., 1856,” 
he requests the loan of another lens—‘‘I greatly feel the want of 
another glass. . . . The powers which [I] have are 20, 30, 50 and 
250,-one intermediate between the two last, say from 80 to 150 
would often assist me wondrously.” 

In writing to Curtis of the proposed ‘Catalogue of Natural 
Productions of Chester County”’’ Michener evidently had reference 
to the work of the Chester County Cabinet, an organization formed 
under the leadership of Dr. Darlington, the object of which was 
“two-fold: first, to form a collection of the natural productions 
of the County; and second, to gather materials for its prospective 
history’’ (8, p. 43). Michener evidently undertook the com- 
pilation of a list of fungi (6, introduction; 2, p. iv; and 4, p. 458). 
To this end he corresponded and exchanged specimens with 
Ravenel and Curtis, especially the latter, until, as he wrote at 
the age of eighty-five (4), 

“There have been some 1200 species of fungi collected and preserved in this 
county, a very large percentage of which have passed under the experienced eyes of 
Berkeley and Curtis, and carry the impress of their determination, it is impossible 


for me, at this late period of life, to arrange them properly in a catalogue without 
more efficient aid than I am able to obtain.” 
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OTHER INTERESTS 


Michener naturally included the lichens in his studies and sent 
numerous specimens to Tuckerman for identification (see 12). 
That he was a collector of no mean ability is shown by the fact that 
in his list of lichens of Chester County, published in the third edition 
of Darlington’s Flora Cestrica, 1853, there are included (3, p. 456) 
‘about 20 species never before published in this country, one-half 
of which are entirely new.”” These new species are all described 
by Tuckerman, who named one species Biatora Micheneri, in 
Michener’s honor. Tuckerman also named a species in this list in 
honor of the county, Verrucaria cestrensis. ‘Tuckerman presented 
Michener with a complete set of his ‘‘Lichenes Americae Septen- 
trionalis,’’ inscribed 

“Dno. E. MICHENER, 


AUCTOR 
to AuG. 1852.” 


These volumes, which bear notes in Michener’s hand, are now in 
the possession of the writers. 

Darlington’s impression of Michener is frankly stated in the 
introduction to this edition of the Flora Cestrica, in which he 
refers to him as “a naturalist from whose acumen, diligence, and 
indomitable perseverance we may fairly expect as thorough an 
exploration of every department of our Cryptogamy, as the active 
duties of his profession and the life-time of an Individual will 
permit.” 

Michener’s interest in natural science was by no means con- 
fined to botany. He was co-author with Dr. William D. Hartman 
of a work on the shells of Chester County, and prepared a con- 
siderable portion of the section on “Zoology” in the history of 
Chester County compiled by Futhey and Cope (4). In this 
there are numerous footnotes signed with his initials, indicating 
close field observations on the habits of birds. 

In the manuscript ‘Catalogue of the Museum presented to 
Swarthmore”’ are listed with Michener’s usual care four hundred 
and twenty-six species of mammals, birds, and reptiles, arranged 
in accordance with the nomenclature of the best authorities of 
his time. The greater portion of these specimens (8, p. 202) had 


4 
got 
| 
- 
~ 


552 SHEAR AND STEVENS: EzrRA MICHENER 
been mounted by Michener himself. The manuscript has been 
deposited in the library of the Department of Agriculture. 
Michener was also interested in genealogy and contributed a 
history of his family to the history of Chester County just men- 
tioned. There is in the possession of his grandson, Mr. Ezra J. 
Webster, of Toughkenamon, Pennsylvania, an elaborate genea- 
logical study of the Michener family, prepared by Dr. Michener. 


THE MANUAL OF WEEDS 


In 1872 Michener published a volume of about one hundred and 
fifty pages, entitled “‘A Manual of Weeds or the Weed Exter- 
minator,”’ designed, as he says in his introduction, to supplement 
Darlington’s (2) Agricultural Botany, and “to place in the hands 
of the young and intelligent culturist * * * a cheap, and reliable 
Hand book of Weeds.’ This book does not seem to have 
received wide circulation. There is no copy in the Library of 
Congress or in the Library of the Department of Agriculture. 
A copy in the Bayard Taylor Library at Kennett Square, Penn- 
sylvania, was, however, loaned to the writers by the librarian, 
Miss Alice W. Swayne. 

The manual lists one hundred weeds systematically arranged, 
many of them with observations as to habit of growth and sugges- 
tions for their control. There is also a glossary of botanic terms. 

In the introduction, which fills twenty pages, Michener exhibits 
considerable grasp of the fundamentals of plant physiology. ‘He 
refers to the leaves as ‘‘the essential organs of digestion, assimila- 
tion, and respiration.’” That he understood many of the prin- 
ciples of plant distribution is evidenced by his warning against 
the practice of throwing weed seeds into water courses, and to 
the danger of carrying rhizomes from field to field on agricultural 
implements. He refers to the blackberry as a_bi-per-annual 
because, as he says, ‘‘the root is per-annual and the stem strictly 
bi-annual.’”’” A characteristic remark is that “field fence corners 
cannot appropriately be used for flower gardens.”’ 

Some of his ideas as to the control of weeds must have seemed 
rather radical fifty years ago. For instance, he urges that the 
weed question is not a matter merely “of individual, of local, 
or of agricultural interest. It is more than all this. . .. It is 
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national in all its bearings.” Then drawing an analogy from the 
city boards of health-and their quarantine laws, he urges “the 
establishment of an agricultural board of health in every district, 
invested with ample powers and resources to maintain a healthy 
agriculture,” and adds: ‘‘It may be necessary to provide inspec- 
tion of seeds before they are allowed to be sowed.”’ These sugges- 
tions are in part carried out at the present time by our Federal 
Horticultural Board and by state seed inspection laws. It is 
possible that we may in time arrive at the condition finally urged 
by Michener, who suggests that in case a farmer does not properly 
care for his fields ‘it may be necessary to remove him tem- 
porarily from his premises, and to place them in the hands of an 
agent until they are fully cleansed from the infection.”’ 


PHILADELPHIA ACADEMY OF SCIENCES 

Michener was elected a correspondent of the Academy of 
Natural Sciences, Philadelphia, in 1840, and throughout his life 
it formed his chief contact with the scientific world. While 
Michener’s name appears but rarely in the records, his services 
to the Academy were considerable and his interest great. 

The writers have already called attention to the fact that the 
mounted portion of Schweinitz’s collection of fungi at the Phila- 
delphia Academy is mounted in exactly the same manner as are 
the specimens in Dr. Michener’s herbarium (11). It is now 
evident that the method of arrangement was original with Dr. 
Michener. For in the files of the Academy is the following letter 
written on the outer surface of a brown paper folder indentical 
in size and kind of paper with those in the Michener herbarium, 
and having pinned on the inner side three of the small square 
sheets of ruled paper like those on which the fungi are pasted in 
his herbarium (11, p/. 3,4). This sheet was evidently intended as 
a sample, and Michener thriftily utilized the outside of the sample 
for his letter. 


Erysiphe Hed fil: (Evidently not a part of the letter but of the sample, 
i. e., it is the label.) 
AVONDALE 26th of 11th mo 1855. 
Dear Doctor, 
I have inclosed a sheet of my paper with a specimen of labels, such as I use, 
for thy examination. —From which thee will vary the size of the sheet; and the size 


| 
ir 
| 
al 
| 


554 SHEAR AND STEVENS: EzRA MICHENER 


and number of the labels, to each sheet —as thy own judgment may direct. Common 
Bookbinders boards are not substantial enough for the portfolios—they should be 
very firm. — 

A stouter paper than this sheet would also be better for the first class (Hymeno- 
mycetes) as many of the species are very course and rugged .. . 

Should we succeed satisfactorily with the Fungi—perhaps we may then be 
prepared to arrange the Lichens & Musci in the same way—but will try one at a 
time. 

If the portfolios should not be sent with the other materials please inform 
me what size the Boards for them will be cut. 

Respectfully 


E. MICHENER 
Dr. ZANTZINGER. — 


The first package of fungi appears to have been sent to Dr. 
Michener shortly after this letter was written for early in the 
following year, 1856, he sent a letter to the Academy concerning 
the problems connected with their rearrangement. This letter 
contains so much information regarding the condition of the 
herbarium at that time as well as the part played by Michener in 
its rearrangement that it is here printed in full. 


NEw GARDEN 16 of I mo 1856 
Botanical Com. Acad. Nat. Sciences, 

I have mounted specimens of all that could be found in the parcel of Fungi 
sent. Many however were totally destroyed by insects—or had otherwise dis- 
appeared. —The envelopes very rarely contain more than two, quite common only 
one specimen —That I have felt a constant fear of being suspected for the same 
proclivity which characterize some other would-be naturalists. As a preventive I 
would suggest that you carefully look over the collection before sending it so as fully 
to appreciate its dilapidated condition. 

There are two points upon which I wish the advice of the com.—If the port 
folios are not yet made I would suggest the propriety of reducing the size of the sheets 
and labels.—I am not unmindful of a desire to preserve uniformity in the entire 
Herbarium (and this could still be done in appearance on the shelves) but I think it 
would be at the cost of convenience and utility. —If it does not come too late I would 
recommend the size and form of the accompanying specimen—The adoption of it 
would cost you a trifle of lost labour—and me a good deal more but I think would 
repay it.— 


I also wish your advice upon the arrangement —The original idea was to follow 


Schweinitz Synopsis so far as specimens were to be found—and then to fill up the 
blanks so far as I can out of my own collection. —But this does not admit of intro- 
ducing either his own exotic species —or other more recent discoveries in their proper 
connection. —We have no very good classification but must follow some one —I 
prefer Lindley’s [revised ?].—The specimen sheet is intended to discriminate between 
the North American & exotic species of Shw. Herb. —and also those which may be 
subsequently added—by the colour of the paper a reference on the label to the 
source whence the specimen was derived. If this should be thought sufficiently to 
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designate the specimens you will perceive that additions can at any time be made 
[reverse of sheet] without interference with the previous labour. — 
Should you approve the plan paper could be selected of such size as would cut 
without much waste. 
Please advise me early of your conclusion in the matter. 
Yours respectfully 
MICHENER 


N. B.—I can not return the package until I receive the portfolios to place them in, 
—What would you want done with the old books, envelopes, etc.?—a few of them 
contain specimens which ought to be preserved—and it might be worth while to 
retain Sch. own labels along with the specimens —but this would open a wider field 
for labour-— 

E. M. 


Evidently, the committee did not agree with Michener that 
the size of the sheets should be reduced, for the mounted portion 
of the Schweinitz herbarium at Philadelphia is on sheets of folio 
size, whereas those in Michener’s own herbarium are quarto. 
Very fortunately, however, his suggestion that the original packets 
were worth retaining was accepted, as these are now preserved 
in the Academy. 

Michener worked on this herbarium during the winters of 
1855-56 and 1856-57, and in 1857 sent to the Academy a con- 
siderable collection of fungi, as indicated by the report of ‘‘ Dona-- 
tions to Museum”’ in the Proceedings for that year: 


Seven hundred and ninety-six species fungi (finely mounted specimens). 
Presented by Rev. M. A. Curtis. Two hundred and one species fungi (finely 
mounted specimens). Presented by Ezra Michener, who prepared all the specimens. 


The files of the Academy of Natural Sciences in Philadelphia 
contain five letters from Michener regarding the rearrangement 
of the Schweinitz herbarium and in the interval after that only 
three brief notes. Dr. Nolan, Secretary of the Academy, states 
that while the files are by no means complete, it is very probable 
that these are all the communications received from Michener, 
as he was characteristically a man of few words. Two letters 
written in 1867 referred to copies of the Proceedings of the Society 
which he had found missing when the volumes were being sent 
to the bindery. The remaining note written on a half sheet of 
letter paper is from its date and nature probably the last com- 
munication of Dr. Michener to the Philadelphia Academy. 
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TOUGHKENAMON 6 of 3 mo. 1882 
Epw. J. M. D. 
Dear Friend 
Please find enclosed a postal order ($5) for my subscription for the Proceedings 
of the Acad. Nat. Sc. — 
I have taken them for more than forty years, with interest, but the lapse of 
88 years wear and tear, has disqualified me for such reading and studies. 
Please close my subscription at the end of the current volume. 
And oblige 
Thine sincerely 


+. MICHENER, 


THE MICHENER HERBARIUM 

Dr. Michener’s zoological collections, as stated in a brief 
supplementary note published with his autobiography, which 
were given to Swarthmore College in 1869, were there lost in the 
fire which occurred a few years later. Very fortunately, however, 
his herbarium as well as a collection of shells remained in the 
possession of his children. The preservation of the herbarium 
seems to have been largely due to the interest of his son, Ellwood 
Michener, who apparently inherited his father’s taste for botanical 
studies and accumulated an herbarium of flowering plants which 
the writers have examined. 

Some years before his death, Ellwood Michener presented the 
collections of plants and shells to the Bayard Taylor Memorial 
Library, of Kennett Square, where they remained until 1917. 
The trustees of the library, however, realizing that the herbarium 
would be more accessible to scientific investigators as well as more 
carefully preserved in the Department of Agriculture, sold the 
collections of fungi to the mycological collections of the Bureau 
of Plant Industry. 

In addition to portions of many of Schweinitz’s specimens, as de- 
scribed in an earlier paper (11, pp. 7-11), the Michener herbarium 
contains numerous specimens from the collections of fungi de- 
scribed by Berkeley and Curtis (1) as well as fungi identified by 
Michener himself. With the exactness characteristic of all his 
work Michener indicated on the labels the source of the specimen 
and by whom it was identified. This collection of fungi which 
has now been made available for study will prove of great value 


to American mycologists. The herbarium also contains an excel- 
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lent collection of lichens, with many authentic specimens from 
Tuckerman, who identified most of the material. There are also 
many phanerogams, a good collection of mosses, many of which are 
from Europe, and a few hepatics and algae. 

Although Michener published very little, his contributions to 
botany were considerable. Realizing the limitations of his own 
situation and the impossibility of satisfactorily identifying all the 
species himself he wisely sent his collections for identification to 
the leading authorities on the several groups, and devoted his own 
energies to collecting and preparing his herbarium. He thus 
| secured an authoritative and fairly comprehensive flora of his 
region, and added to the number of known species and to the 
known distribution of species already recognized, a type of botan- 


ical work greatly needed. 


BuREAU OF PLANT INDUSTRY, 
WASHINGTON, D. C. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
1915-1917 


The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer- 
ica being used in the broadest sense. 

Reviews, and papers that relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany. Reprints are not mentioned unless they differ from the original in 
some important particular. If users of the Index will call the attention of the editor 
*o errors or omissions, their kindness will be appreciated. 

This Index is reprinted monthly on cards, and furnished in this form to subscribers 
at the rate of one cent for each card. Selections of cards are not permitted ; each 
subscriber must take all cards published during the term of his subscription, Corre- 
spondence relating to the card issue should be addressed to the Treasurer of the Torrey 
Botanical Club, 


Coulter, J. M. The social, educational, and scientific value of botanic 
gardens. Science II. 45: 643-647. 29 Jl 1917. 

Coyne, F. Cactuslakes. Am. Forest. 23: 361-362. Jl1917. [Illust.] 

Coyne, F. The deadly Manzanillo. Am. Forest. 23: 423. Jl 1917. 
[Illust.] 

Daniels, L.L. On the flora of Great Salt Lake. Am. Nat. 51: 499-506. 
Au 1917. 

Davidson, A. Fremontodendron mexicanum sp. nov. Bull. S. Calif. 
Acad. Sci. 16: 50. Jl 1917. 

Davidson, A. Payne’s new hybrid lilac. Ceanothus spinosa X C. 
arboreus. Bull. S. Calif. Acad. Sci. 16: 45, 46. pl. 2. Jl 1917. 

Davidson, A. Rhamnus catalinae Davidson sp. nov. Bull. S. Calif. 
Acad. Sci. 16: 47. Jl 1917. 

Davis, C. A. Salt marsh formation near Boston and its geological 
significance. Econ. Geol. 8: 623-639. N 1910. 

Dickerson, M. C. The season of wild flowers. Am. Mus. Jour. 17: 
303-318. pl. 16. My 1917. 

Douin, C., & Douin, R. Note sur les Sphaerocarpus. Rev. Gén. 
Bot. 29: 129-136. pl. 16. 15 My 1917. 

East, E. M. The explanation of self-sterility. Jour. Heredity 8: 
382-383. Au 1917. 
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Eckerson, S. H. Microchemical studies in the progressive develop- 
ment of the wheat plant. Washington Agr. Exp. Sta. Bull. 139: 
3-20. pl. 1,2. Mr 1917. 

Farwell, O. A. Notes on Hippochaete. Am. Fern Jour. 7: 73-76. 
Jl 1917. 

Hippochaete prealta var. pseudohyemalis nom. nov. 

Fawcett, H. S. Melanose of citrus. Monthly Bull. State Com. Hort. 
Calif. 6: 280, 281. f. 86. Jl 1917. 

Due to Phomopsis citri. 

Fernald, M. L. Tiarella cordifolia L., forma parviflora, n.f£. Rhodora 
19: 132. 2 Jl 1917. 

Fletcher, E. F. Some further plants found on woolwaste at Westford, 
Massachusetts. Rhodora 19: 132. 2 Jl 1917. 

Fletcher, S. W. North American varieties of the strawberry. Vir- 
ginia Agr. Exp. Sta. Tech. Bull. 11: 3-125. f. 1-18. 1917. 

Contains bibliography. 

Floyd, B. F. Report of plant physiologist. Florida Agr. Exp. Sta. 
Rep. 1916: 30 R-50 R. f. 4-9. My 1917. 

Forbes, C. N. New Hawaiian plants—VI. Occasional Papers, By P. 
Bishop Mus. 6: 51-54. f. 9, 10. 1917. 

Tetraplasandra racemosa sp. nov. 

Foster, L. Biology, Botany. Rep. New Mexico Agr. Exp. Sta. 24: 
34-36. 1914. 

Freeman, E. M. Division of plant pathology and botany. Rep. 
Minnesota Agr. Exp. Sta. 23: 47,48. F 1916. 

Frost, H. B. A method of numbering plants in pedigree culture. Am. 
Nat. 51: 429-437. Jl 1917. 

Gager,C.S. Ideals and opportunities for a botanic garden. Brooklyn 
Bot. Gard. Record 6: 121-131. Jl 1917. 

Also published in Science II. 45: 648-653. 29 Jl 1917. 

Gardner, N. L. New Pacific Coast marine algae—I. Univ. Calif. 
Publ. Bot. 6: 377-416. pl. 31-35. 30 Je 1917. 

Includes descriptions of Arthrospira maxima, Chlorochytrium Por phyrae, Gayella 
constricta, Sargassum dissectifolium, Cystoseira neglecta, Petrocelis franciscana, Hil- 
denbrandtia occidentalis, Coriophyllum expansum, Cumagloia Andersonii, spp. nov. 


Coriophyllum and Cumagloia gen. nov., and Myelophycus intestinalis f. tenuis forma 
nov. 


Gruber, C.L. Experiences with a fern garden—I. Am. Fern Jour. 7: 
67-73. Jl 1917. 

Harper, R. M. The new science of plant sociology. Sci Mo. 4: 
456-460. My 1917. 

Harris, J. A. Biometric studies on the somatic and genetic physiology 
of the sugar beet. Am. Nat. 51: 507-512. 1917. 
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Harris, J. A. Physical chemistry in the service of phytogeography. 
Science II. 46: 25-30. 13 JI 1917. 

Harvey, R. B., & True, R. H. The influence of light and chlorophyll 
formation on the minimum toxic concentration of magnesium nitrate 
for the squash. Am. Jour. Bot. 4: 407-410. f. 1, 2. Jl 1917. 

Hawkins, L. A., & Stevens, N. E. Endothia pigments—I. Am. 
Jour. Bot. 4: 336-353. f. 1-6. 29 Je 1917. 

Hedgcock, G. G., & Hunt, N. R. New species of Peridermium. My- 
cologia 9: 239-240. 30 Jl 1917. 
Includes Peridermium ipomoeae, P. terebinthinaceae, P. helianthi, P. fragile, and 

P. minutum, spp. nov. 


Hodgson, R. W. Citrus blast—a new bacterial disease. Calif. State 
‘Comm. Hort. Monthly Bull. 6: 229-233. f. 58, 59. J 1917. 
Bacterium citrarefaciens. 

Hollick, A. Additional notes on the botany of the Silver Lake basin. 
Proc. Staten Island Assoc. Arts and Science 6: 67, 68. f.z, 2. 9 
My 1917. 

House, H. D. Ornamental shade trees and their care. Am. Forest. 
23: 414-418. Jl 1917. [lIllust.] 

Hume, A. N., & Sloan, S.L. Characteristics of quack grass (Agropyron 
repens) and western wheat grass (Agropyron occidentale Scribn.), 
with special emphasis on the eradication of quack grass. S. Dakota 
Agr. Exp. Sta. Bull. 497-524. D 1916.  [Illust.] 

Johnson, L. The history and legal phases of the smoke problem. Bull. 
Am. Inst. Mining Eng. 125: 893-906. My 1917. 

Kennedy, P. B. New grasses from California, 1. Phalaris stenoptera 
Hack. Univ. Calif. Publ. Agr. 3: 1-9. pl. 1-8. 13 Jl 1917. . 

Kern, F. D. North American species of Puccinia on Carex. Myco- 
logia 9: 205-238. 30 Jl 1917. 

Includes Puccinia Kellermanii, P. spatiosa, P. eminens, spp. nov. and Puccinia 
urticata, P. lysimachiata and P. asterum, comb. nov. 

Kunkel, L. O. A method of obtaining abundant sporulation in cul- 
tures of Macrosporium solani E. & M. Torreya 17: 123. 18 Jl 
1917. 

Lee, H. N., & Smith, E. M. Douglas fir fibre with special reference to 
length. Pulp & Paper Mag. Canada 15: 709-713. pl. rz. f. 1-3. 
26 Jl 1917. 

Lloyd, C.G. Letterno.64. 1-4. f. 985-991. My 1917; Letter No. 65. 
1-16. Mr 1917. 

No. 64 includes notes on different species of X ylaria. 

Lloyd, C. G. Mycological notes. 47: 654-668. f. 933-960+ portrait. 

Ap 1917. 
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Lloyd, C.G. The genus Radulum. 1-12. f. 961-984. 1917. 
Loeb, J. The chemical basis of regeneration and geotropism. Science 
Il. 46: 115-118. 3 Au 1917. 
Long, W. H. Notes on new or rare species of Ravenelia. Bot. Gaz. 
64: 57-69. 17 Jl 1917. 
Includes Ravenelia hoffmanseggiae, R. siderocarpi and R. prosopidis, spp. nov. 
Love, H. H., & Fraser, A.C. The inheritance of the weak awn in cer- 
tain Avena crosses. Am. Nat. 51: 481-493. Au 1917. 
Lunell, J. Enumeratur plantae Dakotae septentrionalis vasculares— 
XIII. Am. Mid. Nat. 5: 94-98. Jl 1917. 
Macbride, J. F., & Payson, E. B. Anelsonia, a new genus of Cruci- 
ferae. Bot. Gaz. 64:79-81. Jl 1917. 
Includes Anelsonia eurycarpa (Gray), comb. nov. 
MacDougal, D. T., & Spoehr, H. A. Growth and imbibition. Proc. 
Am. Phil. Soc. 56: 289-352. f. 1-13. 30 Jl 1917. 
McFadden, E. A. Wheat-rye hybrids. Jour. Heredity 8: 3: 
Jl 1917. 
Martin, W. H. Common diseases of cucumbers and melons. New 
Jersey Agr. Exp. Sta. Circ. 68: 1-11. f. 1-5. 4 Ap 1917. 
Maskew, F. Five-leaved pines. Monthly Bull. State Com. Hort. 
Calif. 6: 280. f. 85. Jl 1917. 
Massalongo, C. Di alcune epatiche della Repubblica Argentina. 
Bull. Soc. Bot. Ital. 1917: 44-46. My 1917. 
Matz, J. Report of the laboratory assistant in plant pathology. 
Florida Agr. Exp. Sta. Rep. 1916: 99 R-112 R. f. 17-22. My 
1917. 


Discusses disease of the pecan tree due to Botryosphaeria berengeriana and the 
disease of the fig due to Rhizoctonia microsclerotia sp. nov. 


May, J.B. Further notes on the orchids of the region of Asquam Lake. 
Rhodora 19: 131. 2 Jl 1917. 

Meinecke, E. P. The white pine blister rust and the chestnut bark 
disease. Monthly Bull. State Com. Hort. Calif. 6: 268-279. f. 
76-84. Jl 1917. 

Miller, E.C. Daily variation of water and dry matter in the leaves of 
corn and the sorghums. Jour. Agr. Research 10: 11-45. pl. 3. 
2 Jl 1917. Also published in Proc. Nat. Acad. Sci. 3: 427-431. Jl 
1917. 

Moser, J. The pharmacognosy of Helonias. Am. Jour. Phar. 89: 
291-296. f. 1-5. Jl 1917. 

Moss, A. E. A forest survey of Connecticut. Connecticut Agr. Exp. 
Sta. Rep. 39: 197-232. S 1916. 
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Muncie, J. H. A girdling of bean stems caused by Bact. phaseoli. 
Science II. 46: 88, 89. 27 Jl 1917. 

Murrill, W. A. (Agaricales) Agaricaceae (pars). Agariceae (Pars). 
N. Am. Fl. 10: 145-226. 25 Je 1917. 
Seventy new species are described. 

Murrill, W. A. Illustrations of fungi— XXVI. Mycologia g: 185-190. 
pl. 7. 30J11917. 

Murrill, W. A. The taxonomy of the Agaricaceae. Am. Jour. Bot. 
4: 315-326. 29 Je 1917. 

Murrill, W. A. Wild mushrooms as food. Am. Mus. Jour. 17: 323= 
331. pl. 6. My 1917. 

Nash, G. V. Hardy woody plants in the New York Botanical Garden. 
Jour. N. Y. Bot. Garden 15: 111-115. My 1917;137-140. Je1917. 

Newell, W. Citrus canker. Monthly Bull. State Com. Hort. Calif, 
6: 263-268. pl. 1-3 +f. 74,75. Jl 1917. 

Norton, J. B. S. Peach yellows and peach rosette. Monthly Bull. 
State Com. Hort. Calif. 6: 282-286. f. 87-89. Jl1917. 

Norton, G. T. K. The knot over Washington’s tomb. Am. Forest. 
23: 351-352. Je 1917. [Illust.] 

O’Gara, P. J. A new leaf-spot disease of Polygonum persicaria. My- 
cologia 9: 248. pl. ro. 30 J1 1917. 
Septoria persicariae sp. nov. 

Orton, C. R., & McKinney, W.H. Winter blight of the tomato. Ann. 
Rep. Pennsylvania State College 1914-15: 235-246. pl. 6. 1916, 

Orton, W. A. Watermelon diseases. U. S. Dept.’ Agric. Farmers’ 
Bull. 821: 1-18. f. 1917. 

Parish, S.B. The Red Hill pools. Bull. S. Calif. Acad. Sci. 16: 51, 52. 
Jl 1917. 

Pease, A. S. Notes on the botanical exploration of the White Moun- 
tains. Appalachia 14: 157-178. Je 1917. 

Pennell, F. W. Notes on plants of the southern United States—III. 
Bull. Torrey Club 44: 337-362. 14 Jl 1917. 
Includes Chamaecrista aristellata, C. keyensis and C. Deeringiana, spp. nov. and 

Cracca angustifolia, Chamaecrista Wrightii, C. texana, comb. nov. 


Prucha, M. J. Physiological studies of Bacillus radicicola of Canada 
field pea. Cornell Agr. Exp. Sta. Mem. §:9-83. Mr 1915. 
Putnam, B. L. Forest flowers. Am. Forest. 23: 343-345. Je 1917. 
[Illust.] 
Riddle, L. W. Some noteworthy lichens from Jamaica. Bull. Torrey 
Club 44: 321-330. pl. 2z. Jl 1917. 
Includes Buellia rinodinaspora and Chiodecton leiostictum,spp. nov., and new 
combinations in Laurera, Ocellularia, Lopadium and Megalospora. 
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Risien, E. E. Pollinating the pecan. Jour. Heredity 8: 384. f. 18. 
Au 1917. 

Roberts, J. W. Apple blotch and its control. U.S. Dept. Agr. Bull. 
534: I-11. pl. 1-3. 28J 1917. 

Phyllosticta solitaria. 

Rolfe, R. A. Cattleya Mossiae. Orchid Rev. 25: 105, 106. f. 14. My 
1917. 

Native of Venezuela. 

Rolfe, R. A. Cypripedium caudatum. -Orchid Rev. 25: 130-132. 
Je 1917. 

Native of Peru. 

Rolfe, R. A. Jlexadesmia crurigera. Orchid Rev. 25: 128. f. 16. Je 
1917. 

Native of Central America. 

Rolfe,R.A. Miltonia Roezlii. Orchid Rev. 25: 129, 130. f.17. Je 1917. 
Native of Colombia. 

Rolfs, F. M. Angular leaf-spot of cotton. S. Carolina Agr. Exp. Sta. 
Bull. 184: 5-30. pl. r-19. D 1915. 

Bacterium malvacearum. 

Rorer, J. B. A disease of immortel trees. Bull. Dept. Agr. Trinidad 
and Tobago 14: 128, 129. 12 Au 1915. 

Erythrina velutina affected. 

Rorer, J. B. Citrus canker. Bull. Dept. Agr. Trinidad and Tobago 
14: 130,131. 12 Au 1915. 

Pseudomonas citri. 

Rorer, J. B. Cocoanut bud-rot. Bull. Dept. Agr. Trinidad and To- 
bago 14: 129, 130. 12 Au 1915. 

Rorer, J.B. Plant diseases and pests. The anthracnose of the mango. 
Bull. Dept Agr. Trinidad and Tobago 14: 164-171. pl. z. 5 O 1915. 
Gloeos porium mangiferae. 

Rorer, J. B. Plant diseases and pests. The pink disease of cacao. 
Bull. Dept. Agr. Trinidad and Tobago 14: 1-4. f. 1, 2. 1916. 


Corticium salmonicolor. Reprint. 

Sampson, A. W. Succession as a factor in range management. Jour. 
Forest. 15: 593-596. My 1917. 

Schaffner, J. H. The grasses of Ohio. Ohio Biol. Surv. Bull. 9: 256- 
329. My 1917. 

Seward, A.C. Ruth Holden (1890-1917). New Phytol. 16: 154-156. 
28 Je 1917. 

Shamel, A. D. A bud variation of Pittosporum. Jour. Heredity 8: 
357-358. f. rz. Au 1917. 

Shamel, A. D. Variation in artichokes. Jour. Heredity 8: 306-309. 
f. 9, 10. Jl 1917. 
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New names and final members of new combinations are in bold face type. 


Abies lasiocarpa, 432, 433 

Absidia caerulea, 251, 287; glauca, 250, 
251, 287 

Abutilon Theophrasti, 384 

Acacia koa, 148; koaia, 148 

Acanthospermum australe, 52 

Acer Negundo, 384; rubrum, 50, 55, 274, 
276; trifida, 438 

Achillea lanulosa, 100, 101, 102, 107, 436, 
440, 442; subalpina, 440 

Acomastylis sericea, 441, 445; turbinata, 
443 

Aconitum Bakeri, 449; columbianum, 
439 448; delphinifolium, 441, 449; 
insigne, 104, 439, 449; ochroleucum, 
104; ramosum, 441, 449 

Actaea alba, 337 

Adenostegia ramosa, 441 

Adoxa moschatellina, 434 

Afzelia cassioides, 52, 55 

Agalinis fasciculata, 53; linifolia, 53 

Agoseris agrestis, 445; aurantiaca, 106, 
440; glauca, 100, 101, 162, 106; grami- 
nifolia, 441; Greenei, 106; hiemalis, 
100, 103; pumila, 441, 445; purpurea, 
106, 108; variabilis, 441 

Agropyron caninum, 103; latiglume, 435; 


pseudorepens, 103, 107; Richardsonii, | 
103; Scribneri, 435; violaceum, 107, | 


436, 442 


Agrostis asperifolia, 439; hyemailis, 4393 | 
442; corymbosa, 440, 442; imbricata, 


melaleuca, 440; variabilis, 439 
Alectryon macrococcus, 150 
Aleurites moluccana, 150 
Allium brevistylum, 436; canadense, 378; 


Geyeri, 99, 104; Pikeanum, 453; re- | 


curvatum, 103, 104; vineale, 378 

Alnus rugosa, 51, 55; sinuata, 437, 438, 
450 

Alopecurus aristulatus, 439, 448; occi- 
dentalis, 439, 449 

Alphitonia excelsa, 150 

Alsine americana, 453; baicalensis, 102, 
104, 433, 436, 452; borealis, 434, 439, 
451; calycantha, 439, 448; crassifolia, 
441, 448; laeta, 448, 452, 454; longi- 
folia, 439, 448, 451; longipes, 102, 104; 
polygonoides, 452; strictiflora, 439, 448 

Alsinopsis macrantha, 442, 446; Nuttallii, 
442, 446; propinqua, 452 

Alyssum maritimum, 381 


565 


| Amarantaceae, 147 


Amarella anisosepala, 441; plebeja, 102, 
105, 108, 440, 444; propinqua, 445; 
scopulorum, 440, 444, 448; strictiflora, 
440, 448 

Ambrina dissecta, 418 

Ambrosia artemisiifolia, 52, 55 

Ampelocissus latifolia, 509 

Anacardiaceae, 150 

Anaphalis subalpina, 436, 438 

Anchistea virginica, 52, 55 

Andromeda novae-caesareae, 169, 188; 
Parlatorii, 169, 187; polifolia, 450 

Andropogon glomeratus, 53; scoparius, 
52, 55; SP- 53 

Androsace carinata, 446; filiformis, 452; 
pinetorum, 434; septentrionalis, 443; 
subulifera, 102, 105; subumbellata, 
452 

Anemia stricta, 171 

Anemone Drummondii, 446; globosa, 
436, 439, 442, 443; parviflora, 446; 
Richardsonii, 446; tetonensis, 446, 454; 
zephyra, 444 

Angelica Grayi, 444; Rosei, 443 


| Anisomeris fasciculata, 31 


Annotated list of the forest trees of the 
Hawaiian Archipelago, An, 145 

Antennaria acuta, 447; albescens, 443; 
anaphaloides, 102, 106, 108, 438, 444; 
aprica, 442, 44 4, 446; bracteosa, 440, 


| 106; microphylla, 106, 108, 440, 442; 

| mucronata, 447; oxyphylla, 106; pul- 

vinata, 447; rosea, 106, 108, 440, 442; 

umbrinella, 441, 444, 446; viscidula, 

| 436 

Anthelia julacea, 217 

| Anthopogon barbellatum, 440; elegans, 

| 440, 448 

| Anthracothecium ochraceo-flavum, 323 

Anticlea coloradensis, 433, 436, 454; ele- 
gans, 103 

Antidesma platyphyllum, 150; pulvina- 
tum, 150 

Antiphylla oppositifolia, 454 

Apocynaceae, 154 

Aquifoliaceae, 150 

Aquilegia caerulea, 436, 430, 443; colum- 
biana, 434, 437, 438; elegantula, 433, 
436; formosa, 434, 437; saximontana, 
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453, 454; scopulorum, 444; thalictri- 
folia, 444; vulgaris, 380 
Arabidopsis Thaliana, 381 
Arabis divaricarpa, 104; 
436, 4390; exilis, 443; glabra, 104; 
glauca, 101; hirsuta, 104; Lyallii, 445; 
oblanceolata, 443; oreophila, 443 
Aralia spinosa, 51, 55 


Aragallus alpicola, 447; deflexus, 100, | 


IOI, 105, 108, 433; foliolosus, 434, 437; 
Hallii, 447; Lambertii, 105, 108; oreo- 
philus, 447; Parryi, 440; Richardsonii, 


100, 101, 105, 108; viscidulus, 441, 447; | 


viscidus, 441, 447 
Araliaceae, 152 
Araucaria bladenensis, 

sis, 169, 174 
Arenaria confusa, 442; Fendleri, 104, 108, 

434, 446; globosa, 442; Hookeri, 104; 

lithophila, 443, 445; salmonensis, 443, 

445 
Argemone mexicana, 380 
Aristida stricta, 47, 52, 55 
Aristolochia longifolia, 337; longiflora, 337 
Arnica cordifolia, 433, 444; fulgens, 102, 

106; macilenta, 441; Parryi, 106, 107, 

433. 444; pumila, 433, 434. 436, 444; 

rhizomata, 440, 451; Rydbergii, 440; 

subplumosa, 441; tenuis, 441 
Arrhenatherum elatius, 374 
Artemisia arctica, 445; aromatica, 106; 

caudata, 378; elatior, 445; Forwoodii, 

102, 106, 108; gnaphaloides, 100, 106, 

108; Parryi, 107, 445; Pattersonii, 445; 

saxicola, 444; scopulorum, 444, 446; 

spithamaea, 444, 446 
Arthrocnemum glaucum, 427 
ARTHUR, J.C. Relationship of the genus 

Kuehneola, 501 
Artocarpus incisa, 147 
Arundinaria tecta, 51 
Ascyrum stans, 52, 55 
Asplenium pycnocarpon, 337 
Aster andinus, 444; apricus, 444; Canbyi, 

440; ericoides, 387; ericoides villosus, 

387; frondosus, 444; griseolus, 440, 445; 

Lindleyanus, 436; meritus, 434, 437 
Astragallus spicatus, 438 
Astrothelium sepultum, 323 
Atelophragma elegans, 105, 

Forwoodii, 434 
Atragene tenuiloba, 433, 436 
Atriplex alaskensis, 421; argentea, 422; 

argentea Hillmani, 423; Barclayana, 

424; canescens, 425; carnosa, 420; 

cornuta, 422; Coulteri, 424; cristata, 

423; curvidens, 424; Davidsonii, 424; 

Draconis, 426; drymarioides, 421; 

eremicola, 425; expansa, 422; expansa 

mohavensis, 422; Gardneri, 425; glomer- 

ata, 424; Gmelini, 421; Gordoni, 425; 
Greggii, 425; hastata, 420, 


74; darlingtonen- 


433, 4396; 


Drummondii, | 


421; | 


INDEX 


Hillmani, 423; hortensis, 422; joaqui- 
niana, 421; Jonesii, 425; lapathi- 
folia, 420; littoralis, 421; microcarpa, 
424; minuscula, 423; mohavensis, 422; 
muricata, 424; obovata, 425; patula, 
421; pentandra, 423; phyllostegia, 426; 
polycarpa, 424; pusilla, 423; rosea, 
421; sabulosa, 425; saccaria, 422; 
spatiosa, 421; sordida, 422; sonorae, 
424; zosteraefolia, 421 

Avena americana, 102 

Azaliastrum albiflorum, 434, 450 


Baccharis halimifolia, 52, 55 

Baptisia tinctoria, 378 

Barbarea Barbarea, 381; vulgaris, 381 

Bathelium gigantosporum, 323 

Batrachium confervoides, 453 

Berry, E. W. Contributions to the 
Mesozoic flora of the Atlantic coastal 
plains, XII.—Arkansas, 167; A mid- 
dle Eocene Goniopteris, 331 

Bertholletia excelsa, 249 

Besseya alpina, 445; plantaginea, 440, 
445; Ritteriana, 445 

Betula glandulosa, 450, 451; lenta, 274; 
lutea, 274; nigra, 50, 55 

Biotora Micheneri, 551 

BICKNELL, E. P. The ferns and flower- 
ing plants of Nantucket— XVIII, 369 

Bistorta bistortoides, 99, 100, 104, 107, 
439. 448; linearifolia, 439, 448; vivi- 
para, 448 

Blitum, 420; capitatum, 420, virgatum, 
420 

Bobea elatior, 155; Hookeri, 155; Mannii, 

sandwicensis, timonioides, 


155; 155; 
155 

Borraginaceae, 154, 189 

Botanical work of Ezra Michener, The, 
547 

Botrychium dissectum, 369; Lunaria, 
101; tenebrosum, 369; virginianum, 369 

Brassica oleracea, 381 

BRITTON, N. L. Studies of West’ Indian 
plants—I X, 1 

Bromus commutatus, 375; hordaceus, 
375; hordaceus leptostachys, 375; hor- 
daceus glabrescens, 375; lanatipes, 
103; polyanthus, 442; Porteri, 99, 103, 
442; Pumpellianus, 436; racemosus, 
375; Richardsonii, 433, 435, 442 

Broussaisia pellucida, 147 

Broussonetia papyrifera, 509 

Brown, M. M. The development of the 
embryo-sac and of the embryo in 
Phaseolus vulgaris, 535 

Brysonima coccolobifolia, 510 

Buellia placodiomorpha, 322; rinodino- 
spora, 321 

Bukakia Crotonis, 507, 508; mexicana, 
508 
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Bupleurum americanum, 445; purpuras- | 
cens, 447 

Bursa Bursa-pastoris, 104, 108 

BuTLer, O. On the cause of alternate 


bearing in the apple, 85 


Calamagrostis canadensis, 103, 437, 439, 
451; Langsdorfii, 437, 439, 448 

Calligonum canescens, 425 

Calochortus Gunnisonii, 99, I0I, 104 

Calophyllum inophyllum, 151 

Calpidia, 546 

Caltha leptosepala, 100, 449; rotundifolia, 
449 

Calyptromyces ramosus, 248 

Camelina sativa, 381 

Campanula heterodoxa, 441, 445; Parryi, | 
100, 105, 440; petiolata, 99-108, 436, | 
440, 444 

Campanulaceae, 156 

Campulosus aromaticus, 52, 55 

Canavalia ensiformis, 509; gladiata, 509 

Caninae, 65 

Capnoides brachycarpum, 438 

Cardamine acuminata, 449; umbellata; 
449 

Carduus americana, 106, 108; Centaureae, 
106; erosus, 106; griseus, 102, 106 

Carex ablata, 441; alata, 377; albonigra, 
439; aquatilis, 448, 452; atrata, 439, 
452; aurea, 448; bella, 440, 448, 452; 
brunnescens, 436, 437, 439, 448; capil- 


| 


laris, 439; cephaloidea, 377; chalcio- | 
lepis, 439, 452; chimaphila, 443; conoi- | 
dea, 377; crinita, 376; debilis, 376; | 


diandra, 377; disperma, 448; eburnea, 
439; Engelmannii, 442, 446; epapil- 


losa, 440; festiva, 99, IOI, 103, 106, 107; | 


flexuosa, 376; Geyeri, 436, 437, 443, 


454; gymnocrates, 448; Helleri, 446; | 


Hepburnii, 442, 446; laevivaginata, 
376; lanuginosa, 103; lupuliformis, 
376; monile, 376; montanensis, 441; 
nigricans, 439, 443, 448; nova, 439, 448; 
nubicola, 444; obtusata, 442, 446; occi- 
dentalis, 103, 442, 446; pennsylvanica, 
103; phaenocephala, 446; prairea, 377; 
pseudoscirpoidea, 443; pyrenaca, 439, 
443; Reynoldsii, 439, 448; Rossii, 436, 
437, 442, 446; rupestris, 442, 446; 
saxatilis, 449; spectabilis, 441; stipata, 
376; straminea, 377; straminea tenera, 
377; straminea echinodes, 377; tenera, 
377; tenuis, 376; utriculata, 103; 
Walteriana, 377 

Carpinus caroliniana, 51 

Carphephorus bellidifolius, 53 

Cassia adenosperma, 12; aeschinomene, 
10; aristellata, 342; aspera, 11, 361; 
aspera Mohrii, 360, 361; bifoliata, 5; 
Buchii, 12; caribaea, 8; Chamaecrista, 

12, 348; Chamaecrista nictitans, 357; 


| Castanea, 135; dentata, 133, 136 
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Chamaecrista robusta, 351; cuneata, 6; 
depressa, 352; diffusa, 12, 348; diphylla, 
5; fasciculata, 347; flexuosa 5; glandu- 
losa, 8, 10; grammica, 6; inaguensis, 
8; leptadenia, 355; lineata, 6; lineata 
brachyloba, 6; lucayana, 8; Milleri, 
5; mimosoides aeschynomene, I1; mira- 
bilis, 11; mississippiensis, 353; multi- 
pinnata, 359; multipinnata Nashii, 
350; nictitans, 348, 356; nictitans com- 
mixta, 357; obcordata, 6; patellaria, 10; 
pedicellaris, 12; pilosa, 5; polyadena, 
6, 10; portoricensis, 7; portoricensis 
callosa, 7; portoricensis granulata, 7; 
pygmaea, 10; riparia, 11; robusta, 351; 
rotundifolia, 5; serpens, 5, 12; Simp- 
soni, 361; smaragdina, 12; stricta, 9; 
strigillosa, 12; Swartzii, 9; tomentosa, 
538; virgata, 8; Wrightii, 342 


Castelaria calcicola, 34; jacquinifolia, 35 
Castilleja brunnescens, 440, 451; confusa, 
107, 434, 437; Crista-galli, 105; lanata, 
438; lancifolia, 438; lutea, 441; occi- 
dentalis, 444, 446; pallescens, 441; 
puberula, 445; rhexifolia, 438; sul- 
phurea, 99, 100, 101, 105, 108; Tweedyi, 
| 438 
Catharinea angustata, 369 
| Celastraceae, 150 
Cephalanthus occidentalis, 51 
Cerastium Behringianum, 446; Earlii, 
444; occidentalis, 101, 104, 107, 108; 
oreophilum, 444; scopulorum, 442, 443; 
strictum, 442, 443; variabile, 442, 444 
Ceratolejeunea, 527 
Cerotelium Canavaliae, 505, 509; Eviae, 
510; Fici, 509; Gossypii, 510; Lanneae, 
| 510; peregrinum, 510; Spondiadis, 510; 
| Vitis, 509 
Chaenactis alpina, 446 
Chaetocladium, 245, 287; Brefeldii, 250 
| Chaetochloa sp., 53 
| Chamaecrista adenosperma, 4, 12; aeschi- 
nomene, 4, 10; amplistipulata, 5; aris- 
tellata, 340, 342; aspera, 342, 361; 
aspera Mohrii, 360; bellula, 347; 
brachiata, 340, 345; Buchii, ‘5, 
12; calycioides, 343; camporum, 
348; caribaea, 3, 8; Chamaecrista, 
4, 12; chamaecristoides, 343; com- 
plexa, 9; Deeringiana, 340, 345; 
depressa, 352; diffusa, 12; diphylla, 
3. 5; Dussii, 4, 9; fasciata 4, 10; fas- 
ciculata, 53, 341, 347: 351, 352; 
flexuosa, 3, 5; glandulosa, 4, 8; gram- 
mica, 3, 6, 344; granulata, 3, 7; in- 
aguensis, 3, 8; jamaicensis, 3, 7; keyen- 
sis, 340, 344; leptadenia, 341, 355; 
lineata, 3, 6; littoralis, 354; lucayana, 
4, 8; micrantha, 4, 11, 344; Millspaughii, 
10; mirabilis, 4, 11; mississippiensis, 
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341, 353, 354; multipinnata, 359; nic- Cibotium Chamissoi, 146; glaucum, 146; 
titans, 3, 12, 341, 356, 359; nictitans Menziesii, 146 

commixta, 357; obcordata, 3, 6; Cicuta Curtissii, 53 

patellaria, 4, 10; pedicellaris, 5, 10; Cinnamomiae, 66 

pilosa, 3, 5; pinetorum, 3, 7; poly- Cinnamomum intermedium, 187; Newe 
adena, 4, 10; portoricensis, 3, 7; berryi, 169, 187 

portricensis callosa, 7; portoricensis Circinella, 246; spinosa, 251, 287 
granulata, 7; procumbens, 343, 344, Cirsium Eatonii, 438; griseum, 438; oreoe 
35°, 357; puberula, 341, 355; Pyg- philum, 438, 451; Parryi, 451; scopu- 
maea, 4, 10; riparia, 4, I1; rostrata, lorum, 451 

340, 340; rotundifolia, 3, 5; savannar- Claoxylon sandwicense, I50 

um, 4, II; serpens, 3, 5; Simpsoni, Claytonia megarrhiza, 453 

362; strigillosa, 4, 12; Swartzii, 4, Clementsia rhodantha, 430 

9; texana, 340, 343. 344; Tracyi, 353; Cleome guianensis, 1, 2; macrorhiza, 1, 
Tuerckheimii, 3, 8; Wrightii, 340, 342 


; 2; obtusa, 1, 2; procumbens, 1, 93 

virgata, 9 Sloanei, 1; stenophylla, 1, 2; Wrightii, ‘ 
Chamaecrista Moench in the United I, 2 

States, The genus, 339 Cleome procumbens Jacq. and its rela- 
Chamaecrista Moench in the West tives, I - 

Indies, 3 Clermontia arborescens, 156; coerulea, 
Chamaenerion angustifolium, 105, 107, 156; drepanomorpha, 156; grandiflora, 

108, 438; latifolium, 436, 438, 451 156; Gaudichaudii, 156; haleakalensis, 
Charpentiera obovata, 147 156; hawaiiensis, 156; kohalae, 156; 
Cheirodendron Gaudichaudii, 152; platy- leptoclada, 156; oblongifolia, 156; 


phyllum, 152 Peleana, 156; persicaefolia, 156; tuber- 
Cheirinia amoena, 447; lanceolata, 442; culata, 156 
nivalis, 447; oblanceolata, 440, 444;| Clethra alnifolia, 51 


radiata, 447 Clinopodium vulgaris, 386 
Chenopodina Moquini, 428 Cocos nucifera, 146 
Chenopodiaceae of the North American | Coeloglossum bracteatum, 436 

Flora, The, 411 Cogswellia montana, 443 


Chenopodium, 412; album, 412, 415, 416; Collinsia parviflora, 102, 105 
amaranticolor, 415; ambrosioides, 414, Collomia debilis, 453; linearis, 102, 105, 
418, 419; anthelminticum, 418, 410; 108 
aristatum, 417; arizonicum, 415; atro- Collybia dryophila, 249 
virens, 414; Botrys, 418; chilense, 418; Colubrina oppositifolia, 150 
cornutum, 417, 418; cycloides, 414;)| Colutea primordialis, 169, 184 
dacoticum, 416; dissectum, 418; fari- |\Comarum palustre, 449 
nosum, 419; ferulatum, 416; Fre-| Commelina communis, 377 
monti, 415; glaucum, 379; graveolens, Compositae, 157 
417; hians, 414; inamoenum, 413; in- Condrophylla americana, 452; Fremontii, 
cisum, 417; leptophyllum, 413, 414; 542 
murale, 419; murale farinosum, 419;/| Coniomitella Williamsii, 447 
neomexicanum, 415; nevadense, 414; Conioselinum coloradense, 434, 436; 
opulifolium, 416; paganum, 416; pal- scopulorum, 434, 436 
lescens, 413; petio-lare, 416; Pringlei, Contributions to the Mesozoic flora of 
415; salinum, 419; subglabrum, 413; the Atlantic Coastal plain, XIJ.—Ar- 
subspicatum, 420; vagans, 418, 419; kansas, 167 


viride, 416; Vulvaria, 414 Convallaria angustifolia, 120; biflora, 120; 
Chiloscyphus polyanthus, 204 canaliculata, 122; commutatum, 122; 
Chiodecton leiostictum, 322 hirta, 120; multiflora, 122; pubescens, 
Chiogenes hispidula, 434 118; Polygonatum, 126 
Chomelia fasciculata, 21 Coprosma Grayana, 155; kauaiensis, 156; 
Chondrophora nudata, 47, 52, 55 longifolia, 156; montana, 155; pubens, 
Chondrophylla Fremontii, ror, 102, 105 156; rhyncocarpa, 155; Vontempskyi, 
Chondrosea Aizoon, 454 155; waimeae, 156 
Chrysophyllum polynesicum, 153 Corallorhiza maculata, 378 
Chrysomyxa albida, 501; Vitis, 509 Cordia apiculata, 169, 184; sebestena, 189; 


Chrysopsis alpicola, 443, 447; asperella, tremula, 189; subcordata, 154 

442; graminifolia, 52, 55; villosa, 106, | Cornus florida, 40, 50, 55 

107, 109 Cracca ambigua, 337; angustifolia, 337; 
Chrysosplenium tetrandum, 452 onobrychoides, 338 
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Crepis perplexa, 102, 106 

Critical study of certain species of Mucor, 
A, 241, 287 

Cronartium Byrsonimatis, 510; flaccidum, 
510; Zizyphi, 510 

Crossotolejeunea, 527 

Croton sylvaticus, 508 

Cryptocarya Mannii, 147 

Cunninghamella elegans, 251, 287 

Cuscuta Epithymum, 386 

Cyanea angustifolia, 234, 235, 237; angus- 
tifolia Hillebrandii, 234; angustifolia 
lanaiensis, 235; arborea, 156; Bishopii, 
233: comata, 237; communis, 231; 
Copelandii, 231; coriacea, 237; Fauriei, 
237; Fernaldii, 231; ferox, 235; ferox 
horrida, 235; Grimesiana cylindrocalyx, 
235; hamatiflora, 235; Hardyi, 236, 
237; Kunthiana, 233, 234; lepto- 
stegia, 156; macrostegia, 235; Mannii, 
237; noli-metangere, 229; obtusifolia, 
237; palakea, 230; platyphylla, 232; 
Remyi, 233; scabra, 230; spathulata, 


237; stictophylla, 230, 231; truncata, 


234 
Cyatheaceae, 146, 171 
Cycadaceae, 171 
Cyperus rotundus, 53 


Cyrilla brevifolia, 36; racemiflora, 51, 55 


Cystium platytropis, 445 
Cytherea bulbosa, 433 


Danthonia californica, 439; intermedia, 
103, 


100, 
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103, 439; Parryi, 99, 100, 


Dasiphora fruticosa, 100, 191, 104, 106, 


107, 440, 442, 446 


Dasystephana calycosa, 445; monticola, 
Ro- 


445; Parryi, IOI, 

manzovii, 107, 440, 448 
Daucus Carota, 249 
Decodon verticillatus, 52, 55 


100, 105, 444; 


Delissea coriacea, 237; Kunthiana, 233, 


234 

Delphinium attenuatum, 451; Barbeyi, 
451; Nelsonii, 104; robustum, 99, 100 
104 

Dentaria rupicola, 434 

Deschampsia alpicola, 440; atropurpurea, 
437. 439; caespitosa, 100, 103, 106, 
439; curtifolia, 439 


Development of the embryo-sac and of 


the embryo in Phaseolus vulgaris, 535 
Development of the spikelets of Zea Mays, 
The, 483 


Dewalquea haldemiana, 180; insigni- | 
formis, 169, 179, 180; insignis, 180; 
Smithi, 180 

Dianthus plumarius, 380 

Dichromena latifolia, 53 

Dicksonia borealis, 171; groenlandica, 


169, 171 
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| Di 


Di 
Di 


etelia Eviae, 510 
odia teres, 53, 55 
ospyros virginiana, 51, 55 


Disporum trachycarpum, 433, 436 
Distegia involucrata, 345, 433, 435, 437, 


450 


Ditta myricoides, 37 
Dodecatheon radicatum, 105; uniflorum, 


441 


Dodonaea eriocarpa, 150; viscosa, 150 
Dolichos Lablab, 509 


Dondia 


brevifolia, 429; calceoliformis, 
427; californica, 429; conferta, 428; 
depressa, 427; erecta, 427; fruticosa, 
428; linearis, 428; mexicana, 428; 
Moquini, 428; ramosissima, 428; suf- 


frutescens, 428; taxifolia, 429; Wil- 
sonil, 428 

Douglasia montana, 447 

Draba andina, 446; aurea, 443, 446; 
aureiformis, 434, 442, 443, brachy- 


D 
D 


D 


D 


D 
D 
D 
D 
D 


stylis, 442; cana, 445; chrysantha, 436, 
444; crassifolia, 443; densiflora, 447; 
eurocarpa, 447; lonchocarpa, 447; 
luteola, 442, 444, 446; nitida, 102, 437,, 
443; oligosperma, 446; Parryi, 442, 
443; pectinata, 447; sobolifera, 447; 
spectabilis, 440, 442, 444; streptocarpa, 
104, 434, 430, 440, 442, 444; ventrosa, 
440 

racaena aurea, 146 

rosera dichotoma, 393-397; longifolia, 
238, 450; rotundifolia, 393-402, 450 
rosera rotundifolia, Mechanics of move~ 
ment in, 389 

rymocallis fissa, 438; glandulosa, 104, 
108; pseudorupestris, 441, 445 
ryopteris spinulosa, 370 

ubautia plantaginea, 157 

ugaldia Hoopesii, 440 

uchesnea indica, 502, 504, 511 

upatya montana, 33; pungens, 33 


Ebenaceae, 153 
Echinochloa crusgalli, 372; muricata, 372 
Edwinia macrocalyx, 454 


El 


aeocarpaceae, I5I 


Elaeocarpus bifidus, 151 


El 


ephantella groenlandica, 449 


Elymus glaucus, 103, 437; simplex, 442 


Endolepis Covillei, 426; phyllostegia, 426 


Endothia fluens, 127, 129; fluens missis- 


sippiensis, 129; gyrosa, 127-144; para- 
sitica, 132, 133; singularis, 127 


Endothia gyrosa, Some factors influenc- 


| Ey 
| Ey 


ing the prevalence of, 127 

yacridaceae, 153 

jilobium alpinum, 454; anagallidi- 
folium, 441, 443, 452; clavatum, 443, 
452; Drummondii, 441, 448; Horne- 
mannii, 454; latiusculum, 441, 4490; 
oregonense, 441, 449; ovatifolia, 448; 
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paniculatum, 102, 105; rubescens, 105; 
stramineum, 449 

Epipactis pubescens, 378 

Erianthus sp., 52; striata, 53 

Erica vagans, 385 

Ericaceae, 187 

Erigeron compositum, 446; Coulteri, 436, 
438; elatior, 107, 440; eximius, 100, 
106, 108; flagellaris, 440, 443; formosis- 
simum, 440; glabellus, 436, 440, 444; 
glandulosus, 447; jucundus, 440; 
macranthus, 100, 106, 108; melanoce- 
phalus, 446; pinnatisectus, 447; poli- 
tus, 441; radicatus, 447; salsuginosum, 
107, 440, 449; Scribneri, 447; simplex, 
446; superbus, 440; Tweedyi, 443, 447 

Eriocaulon arenicola, 31; decangulare, 
52, 55; fusiforme, 32, 33; ovoideum, 
32; sigmoideum, 32 

Eriogonum arcuatum, 442, 446; chloran- 
thum, 442, 446; flavum, 442, 446; 
heracleoides 443; neglectum, 442, 446; 
Piperi, 443, 447; polyphyllum, 443, 
447; subalpinum, 100; tomentosum, 
53; umbellatum, 442, 446 

Eriophorum alpinus, 449, 450; angusti- 
folium, 448, 450; Chamissonis, 449, 
450; gracile, 448; Scheucheri, 449 

Eritrichium argenteum, 446; elongatum, 
440 

Erysimum oblanceolatum, 107; Wheeleri, 
104, 108 

Erythrina monosperma, 148 

Erythronium grandiflorum, 
tusum, 445 

Eugenia malaccensis, 152; sandwicensis, 
152 

Eumucor, 246 

Eupatorium capillifolium, 53, 55; com- 
positifolium, 53; purpureum, 52; ro- 
tundifolium, 47, 52; verbenaefolium, 53 

Euphorbia lorifolia, 150; Rockii, 150 

Euphorbiaceae, 150, 185 

Euphrasia mollis, 441 

Eurya sandwicensis, 151 

Euthamia caroliniana, 52, 55 

Evans, A. W. A new Lejeunea from 
Bermuda and the West Indies, 
Notes on the genus Herberta, with a 
revision of the species known from 
Europe, Canada and the United 
States, 191 

Evolvulus arenicola, 36; siliceus, 36 

Eysenhardtia amorphioides, 338; 
stachya, 338; texana, 338 


445; ob- 


poly- 


Fagus grandiflora, 136; grandifolia, 51,274 

Feijoa Sellowiana, 524 

Ferdinandea angustata, 24; brachycarpa, 
24; stellata, 2 

Ferns and flowering plants of Nantucket, 
The,—X VIII, 369 
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Festuca arundinacea, 375; confinis, 99, 
103; elatior, 375; glabra, 375; ingrata, 
99, 103; ovina, 374; ovina hispidula, 
374; pratensis, 375; pseudovina, 100, 
103; rubra, 103, 108, 374; rubra 
glaucodes, 375; Thurberi, 100, 103 

Ficus crassipes, 169, 178; daphnogen- 
oides, 169, 177; ovata, 179; ovatifolia, 
169; tomentosa, 506; Woolsoni, 179 

Filipendula Ulmaria, 382 

Flacourtiaceae, 151 

Fragaria bracteata, 438; glauca, 100-108, 
439; indica, 502; terrae-novae, 382 

Fraxinus caroliniana, 51, 55; excelsior, 268 

Frommea, 503; Duchesneae, 504, 511; 
obtusa, 503, 511; Polylepidis, 504, 511 

Fruit bud formation—a criticism, 455 


100, 


Gaillardia aristata, 106 

Galactia heterophylla, 339; marginalis, 
339 

Galeopsis Ladanum, 386; Tetrahit, 386 

Galium Aparine, 508; 100, IOI, 
105, 108 

Gardenia Brighami, 155; Remyi, 155 

GaTEs, R. R. A Revision of the genus 
Polygonatum in North America, 117 

Gaultheria humifusa, 433; ovatifolia, 434 

Gayophytum ramosissimum, 102, 105, 
142 

venus Leucocroton Griseb., The, 13 

Geranium maculatum, 475; nervosum, 
105, 106; Pattersonii, 443; pumila, 443 

Germania debilis, 444 

Geum oregonense, 104; rivale, 448 

Gilia globularis, 446 

GLEASON, H. A. The structure and de- 
velopment of the plant association, 463 

Gleditschia triacanthos, 275 

Glomerella Psidii, 520; rufomaculans, 520 

Glomerula repens, 247, 250, 287, 308 

Gnaphalium obtusifolium, 53 

Goniopteris, A middle Eocene, 331 

Goniopteris claiborniana, 331 

Goodeniaceae, 156 

Gordonia Lasianthus, 51, 55 

GORTNER, R. A., LAWRENCE, J. V., & 
Harris, J. A. The relationship be- 
tween the osmotic concentration of leat 
sap and height of leaf insertion in trees, 
267 

Gouldia axillaris, 
macrocarpa, 155 

Gour.Ley, J. H. Fruit bud formation— 
a criticism, 455 

Graphephorum Wolfii, 440 

Graphina chrysocarpa, 323; platygrapta, 
323 

Graphis scalpturata plurifera, 324 

Guavas of the Hawaiian Islands, The, 513 

Guettarda argentea, 523 

Guttiferae, 151 


boreale, 


154; elongata, 154; 
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Gymnocarpae, 66, 68, 82 


Habenaria blephariglottis, 52, 55; ciliaris, 
47, 52, 55; cristata, 53 

Hamamelis virginiana, 382 

HARPER, R. M. 
metric and dynamic study of the vege- 
tation of the Pinus Taeda belt of Vir- 
ginia and the Carolinas, 39 

Harris, J. A., GORTNER, R. A., & Law- 
RENCE, J.V. The relationship between 
the osmotic concentration of leaf sap 
and height of leaf insertion in trees, 267 

Hawaiian trees—a criticism, 545 

Hedera Helix, 385 

Hedysarum Mackenzii, 
phurascens, 437, 438 

Helenium tenuifolium, 52, 55 

Helianthella quinquenervis, 99, 106, 107 

Helianthus angustifolius, 53 

Helicostylum piriforme, 250, 287 

Hemiera ranunculifolia, 452 

Heracleum lanatum, 105 

Herberta adunca, 200—222; adunca alpina, 
208; adunca Dicksoniana, 208; adunca 
straminea, 208; Dicksoniana, 206, 207; 
dicrana, 199, 218; Hutchinsiae, 206-222; 
juniperina, 196-211; Sendtneri, 205, 
207, 212, 213, 222; straminea, 205, 206, 
208, 212, 213; tenuis, 207, 219, 220-222 

Herberta, Notes on the genus, 191 

Hesperis matronalis, 381 ° 

Hesperomannia arborescens, 
gatei, 157 

Hesperopeuce Mertensiana, 432 

Heuchera flabellifolia, 441, 445; flaves- 
cens, 443; glabra, 434; grossularifolia, 
445; Hallii, 453; ovalifolia, 441, 447; 
parviflora, 439, 443 

Heufleria sepulta, 323 

Hibiscadelphus Giffardianus, 151 

Hibiscus Arnottianus, 151; kokio, 
tiliaceus, 151; waimeae, I51 

Hicoria alba, 51, 55; aquatica, 51, 55 

Hieracium gracile, 436, 440 

Hippurus vulgaris, 448, 452 

Homalobus Bourgovii, 438; humilis, 443; 
flexuosus, 105 

Hooker, H. D., Jr. Mechanics of 
movement in Drosera rotundifolia, 389 

Hordeum jubatum, 430 

Hudsonia ericoides, 378 

Hulsea carnosa, 453 

Hydrogera obliqua, 248 

Hydrophora stercorea, 248 

Hydrophyllum Fendleri, 105 

Hymenopappus cinereus, 442 


437, 438; sul- 


157; Lyd- 


Hypericum fasciculatum, 52, 55; for- 
mosum, 105 
Ichthyomethia havanensis, 34; piscip- 


ula, 34 
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Ilex glabra, 51, 55; opaca, 50, 55; sand- 
wicensis, 150 

Index to American botanical literature, 
59, III, 159, 223, 261, 315, 363, 407, 
459, 497, 529, 559 

Ionactis linariifolius, 53 

Iris missouriensis, 100, IOI, 104, 136; 
pseudocorus, 378; tripetala, 53; ver- 
sicolor, 53 

Isoétes Tuckermani, 370 

Ivesia Gordonii, 442, 443, 446; utahensis, 
447 


Jacquinia keyensis, 36 

Jamaica, Some noteworthy lichens from, 
321 

Juglans cinerea, 274 

Juncoides arcticum, 452; arcuatum, 452; 
glabratum, 441, 451; hyperboreum, 
452; intermedium, 439; spicatum, 443, 
451, 452; subcapitatum, 451; parvi- 
florum, 439, 451 

Juncus balticus montanus, 101, 103, 106, 
108, 448, 451; bufonius ha!lophilus, 377; 
castaneus, 448; Drummondii, 107, 443, 
454; Hallii, 444; Mertensianus, 439, 
448; parous, 439, 449; Parryi, 443, 454; 
Regelii, 449; saximontanus, 103; 
scirpoides, 53; triglumis, 448, 452 

Jungermannia adunca, I9gI, 206, 208, 210; 
concinnata, 191; diclados, 192; juni- 
perina, 191, 208-214; juniperina adun- 
ca, 208; Sauteriana, 212; Woodsii, 192 

Juniperus virginiana, 51, 55 


Kalmia microphylla, 450 

Koeleria cristata, 100, 103, 108 

Kokia Rockii, 151 

Koniga maritima, 381 

Kuehneola albida, 501; aliena, 506, 510; 
andicola, 502, 506, 510; Butleri, 506, 
510; Duchesneae, 502, 504; Fici, 506, 
509; Gossypii, 510; japonica, 502, 506, 
510; malvicola, 505, 506, 511; Mark- 
hamiae, 502, 506, 511; obtusa, 502, 504; 
peregrina, 506, 510; Uredinis, 502, 506, 
510; Vitis, 506, 509 

Kuehneola, Relationship of the genus, 501 


Labordia membranacea, 154; molokaiana, 
154; sessilis, 154; tinifolia, 154 

Laciniaria spicata, 53 

Lantana Camara, 514 

Lappula floribunda, 103, 105 

Larix Lyallii, 432 

Lastrea Fischeri, 334; Goldiana, 
intermedia, 334; Knightiana, 
polypodioides, 334 

Lathyrus arizonicus, 438; latifolius, 383 

Lauraceae, 147, 187 

Laurera gigantospora 323; 

ma, 323 


334; 
334; 


megasper- 


| 
| 
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LAWRENCE, J. V., Harris, J. A.. & | Lopadium castaneum, 325 
GORTNER, R. A. The _ relationship | Ludwigia pilosa, 53 


between the osmotic concentration of 
leaf sap and height of leaf insertion in 
trees, 267 

Lecanactis premnea plurilocularis, 325 

Lecanora subfusca castanea, 325; sul- 
phureorufa, 327; versicolor, 327 

Lecidea dichroma, 327; incondita, 328; 
megacarpa, 3229; plurilocularis, 325; 
versicolor major, 329; versicolor vigi- 
lans, 328 

Ledum glandulosum, 450; groenlandicum, 
450 

Leguminosae, 148, 184 

Leguminosites omphalobioides, 169, 185 

Lejeunea floridana, 527, 528; glaucescens, 
525, 527, 528; minutiloba, 525-528; 
pililoba, 527 

Lejeunea from Bermuda and the West 
Indies, A new, 525 

Lemna gibba, 452; minor, 452 

Lepargyrea canadensis, 433 

Lepidium neglectum, 380 

Leptasea austromontana, 454; Hirculus, 
439 

Leptilon canadense, 52, 55 

Leptodactylon Nuttallii, 444; pungens, 
442. 

Lescaillea equisetiformis, 37 

Lespedeza capitata sericea, 52, 55; hirta, 
339; striata, 53 

Lepidozia, 192 

Lesquerella montana, 442; parvula, 447; 
Wardii, 442, 447 

Leucocroton angustifolius, 13, 14; flavi- 
cans, 13; flavicans latifolius, 13; flavi- 
cans angustifolius, 13; linearifolius, 13, 
14; revolutus, 13; saxicola, 13; virens, 
13, 15; Wrightii, 13 

Ligusticella Eastwoodiae, 438 

Ligusticum filicinum, 434; Porteri, 433, 
436, 449 

Liliaceae, 146 

Lilium Catesbaei, 52, 55 

Limnorchis purpurascens, 433, 436; viri- 
diflora, 104 

Linnaea americana, 433; longiflora, 434 

Linum Lewisii, 105 

Liquidambar Styraciflua, 50, 51, 55, 136 

Liriodendron Meekii, 169, 180; oblongi- 
follum, 183; primaevum, 181, 182; 
quercifolium, 169, 170, 182; semiala- 
tum, 181; simplex, 181, 182; Tulipifera, 
50, 55, 181 

Lithophragma bulbifera, 443 

Lloydia serotina, 439, 443 ; 

Lobelia Dortmanna, 453; Gaudichaudii 
coccinea, 238, 239; kauaiensis villosa, 
237 

Loganiaceae, 154 

Lonicera japonica, 51 


Lupinus caespitosus, 438, 445; densi- 
florus, 405; horizontalis, 405; luteolus, 
405; malacophyllus, 405; microcarpus, 
405; monticola, 438, 441; parviflorus, 
436; polyphyllus, 541; pulcherrimus, 
436; subvexus, 405; venustus, 540 

Lupinus, Studies in the genus,—I., 405 

Lycopersicum esculentum, 249 

Lycopodium alopecuroides, 53; obscurum 
dendroideum, 370 

Lygodesmia juncea, 443 

Lysiella obtusata, 433 

Lythrum Salicaria, 384; Salicaria tomen- 
tosum, 384 


Maba Hillebrandii, 153; sandwicensis, 153 


MACCAUGHEY, V. An annotated list 
of the forest trees of the Hawaiian 
Archipelago, 145; The guavas of the 


Hawaiian Islands, 513 
Machaeranthera Pattersonii, 445, 453 
Macronema discoideum, 442, 453 


Magnolia acuminata, 268; glauca, 50, 
51,55 

Magnoliaceae, 180 

Malus Arnoldiana, 457; astrachanica 
457; augustifolius, 457; baccata, 456; 


, 450; baccata Jackii, 
456; baccata mandshurica, 456; bac- 
cata sanguinea, 456; cerasifera, 457; 
coronaria, 457; florobunda, 457; ioensis, 
457; micromalus, 457; prunifolia, 457; 
prunifolia, Rinki, 457; pumila apetala, 
456; pumila Niedzwetzkyana, 456; 
Scheideckeri, 457; Sieboldii, 457; spec- 
tabilis, 457; zumi, 457 

Malvaceae, I51 

Malvaviscus arboreus, 505; Drummondii, 
504; mollis, 505 

Manihotites georgiana, 169, 185 

Marshallia graminifolia, 52, 55 

Mastigophora, 192 

Meadow vegetation in the montane 
region of northern Colorado, 97 

Mechanics of movement in Drosera ro- 
tundifolia, 3890 

Medicago sativa, 538, 540 

Megalospora, 321, 326; Cummingsiae, 
326, 329; jamaicensis, 326, 327; 
premneella, 326, 330; sulphurata, 326, 
329; sulphurata genuina, 327, 329; 
sulphurataymegacarpa,'327, 329;sulphu- 
rata nigricans, 327, 328; sulphureorufa, 
326, 327; versicolor, 326-328; versi- 
color dichroma, 326-329; versicolor 
livido-cincta, 326; versicolor major, 
326, 329 

Melampsoraceae, 508 

Meliola Camelliae, 519 

| Menispermaceae, 183 


baccata aurantiaca 


INDEX 


Menispermites borealis, 184; integri- 
folia, 169, 183 
Mentha: canadensis, 387; canadensis 


glabrata, 387; canadensis lanata, 387; 
glabrata, 387 

Mertensia alpina, 444; Bakeri, 100, 105, 
444; lateriflora, 444; paniculata, 441, 
445, 451; Parryi, 445; pratensis, 440; 
stenoloba, 441, 445, 451; Tweedyi, 445; 
viridula, 105 

Mesadenia lanceolata, 52, 55 

Mesosphaerum radiatum, 53 

Mezoneurum kauaiense, 148 

Metrosideros macropus, 152; polymor- 
pha, 152; rugosa, 152; tremuloides, 152 

Michener, The botanical work of Ezra, 
547 

Micranthes arguta, 433, 448; arnoglossa, 
443,452; brachypus, 443; Brunnoniana, 
452; Lyallii, 452; occidentalis, 445; 
rhomboidea, 101, 107, 443; Rydbergii, 
445; saximontana, 445 

Middle Eocene Goniopteris, A, 331 

Mikania scandens, 53 

Minutifoliae, 66, 68, 81 

Mimulus Langsdorfii, 449 

Moraceae, 146 

Moehringia macrophylla, 436, 437 

Monarda punctata, 53 

Moneses reticulata, 434; uniflora, 433 

Moraceae, 177 

Morinda citrifolia, 156; trimera, 156 

Morus indica, 509 

Mucor, A critical study of certain species 
of, 241, 287 

Mucor abundans, 250, 287, 289, 292, 294; 
aromaticus, 250, 288, 290, 296; botry- 
oides, 251, 259; circinelloides, 245, 250, 
251, 280, 293, 294; coprophilus, 251, 
259, 288, 290, 295, 297, 309, 310; chris- 
tianiensis, 251, 289, 291, 309; corti- 
colus, 251, 289, 294; Glomerula, 247; 
griseo-lilacinus, 250, 288, 290, 293, 
301; griseo-cyanus 250, 289, 290, 294, 
300; griseosporus, 250, 255, 2590, 288, 
290, 295, 297, 298, 310; hiemalis, 250, 
251, 288, 290, 293, 300; Jansseni, 248, 
299; lamprosporus, 250, 289, 292, 289; 
Moelleri, 247; Mucedo, 242, 245-248, 
289; plasmaticus, 245; plumbeus, 251, 
289, 295, 296, 3090; racemosus, 246, 
248, 296, 307; Ramannianus, 251, 250, 
290, 302; Rouxii, 248; saturninus, 250, 
251, 289, 290, 299; silvaticus, 289, 294, 
309; spinescens, 251, 255, 290, 295, 
302, 309; sphaerosporus, 251, 289, 292, 
295, 206, 305, 307; varians, 250, 251, 
288, 290, 298 

Muhlenbergia comata, 
439; Wolfii, 440 

Muscaria delicatula, 452 

Myoporaceae, 154 


439; racemosa, 
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Myoporum sandwicense, 154 

| Myosotis alpestris, 440, 448 

Myrica cerifera, 51, 55; cinnamomifolia, 
169, 170, 175; cliffwoodensis, 169, 174; 
longa, 169, 175; pumila, 52 

Myricaceae, 174 

Myrsinaceae, 153 

Myrtaceae, 152 

Myrtus Ugni, 524 


| Nantucket, The ferns 
plants of,—X VIII, 369 

Narcissus poeticus 378 

Neiocrene parvifolia, 452 

Neowawraea phyllanthoides, 150 

Neslia paniculata, 381 

Nictitella amena, 357; aspera, 361 

Notes on Hawaiian Lobelioidiae, with 
descriptions of new species and va- 
rieties, 229 

Notes on plants of the southern United 
States—III, 337 

Notes on Rosaceae— XI, 65 

Notes on the genera Herberta, with a 
revision of the species known from 
Europe, Canada and the United States, 

Nothocestrum breviflorum, 154; lati- 
folium, 154; longifolium, 154; subcor- 
datum, 154 

Nototrichium sandwicense, 147 

Nyctaginaceae, 147 

Nymphaea fluviatilis, 53; sagittifolia, 52; 
polysepala, 452 

Nyssa biflora, 50, 55; uniflora, 50, 55 


and flowering 


Obione Gardneri, 425; phyllostegia, 426 

Ocellularia chionostoma, 325 

Ochrosia sandwicensis, 154 

Odina Wodier, 510 

Oenothera, 385; rubescens, 384 

Oleaceae, 154 

On the cause of alternate bearing in the 
apple, 85 

Opegrapha chrysocarpa, 323 

Ophrys borealis, 433; nephrophylla, 433 

Orobus angustifolius, 541; aureus, 541 

Oreobolus furcatus, 238 

Oreobroma minima, 447; pygmaea, 449 

Oreochrysum Parryi, 436, 438, 445 

Oreostemma Haydeni, 445, 447 

Oreoxis alpina, 447; Bakeri, 
milis, 447 

Ornithogalum umbellatum, 378 

Orthocarpus luteus, 102, 108 

Osmanthus sandwicensis, 154 

Osmorrhiza Libergii, 434, 437; obtusa, 
433, 430 

Osmunda cinnamomea, 52, 55; lignitum, 
335 

Ossaea domingensis, 37 

Oxycoccus palustris, 450 


447; hu- 
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Oxydendrum, 49; arboreum, 50, 55 

Oxypolis Fendleri, 451; filiformis, 53, 55 

Oxyria digyna, 453, 454 

Ozomelis Parryi, 433; stauropetala, 433; 
stenophyllus, 433; trifida, 434 


-achystima myrsinites, 433 
Paepalanthus pungens, 33 
Palmae, 146 
Pandanaceae, 146 
-andanus odoratissimus, 146 
Panicularia nervata, 437. 439, 

flora, 437. 439, 448 
Panicum albemarlense, 
burnae, 


451; pauci- 


373; 


52, 55; huachucae, 374; imbricatum, 
238; implicatum, 374; isachnoides, 
238; meridionale, 372-374; monticola, 


tsugetorum, 372, 373; virgatum, 37 

Papaver Rhoeas, 380; somniferum, 380 

Parasitella simplex, 247 

Parnassia fimbriata, 433. 448; Kotzebuei, 
434, 449; palustris, 434, 449 

Paronychia pulvinata, 446 

Passiflora in Cuba, 15 

Passiflora angustifolia, 
15, 18; coriacea, 
19; cubensis, 15 


238; oricola, 2 7 


3; scoparium, 374; 
> 


> 
2 


; Berteriana, 
7; ciliata polyadena, 
I5, 17; cuprea, 17; 
dasyadenia, 16, foetida, 15, 18; 
foetida gossypifolia, 18; gossypifolia, 15, 
18; hederacea, 18; hirsuta, 18; holo- 
sericea, 16, 20; incarnata, 15, 20; laufi- 
folia, 15, 16; maliformis, 15, 16; minima, 
18; multiflora, 16, 20; nipensis, 15, 17; 
pallens, 15, 17; pallida, 15,18; pedata, 
15, 16; penduliflora, 15, 19; pseudo- 
ciliata, 19; pubescens, 190; quad- 
rangularis, 15, 16; reticulata, 20; rubra, 
16, 19; sexflora, 16, 19; Shaferi, 15, 17; 
suberosa, 18 
Patellaria livido-cincta, 328; premneella, 
330; sulphurata vigilans, 329; versicolor 
livido-cincta, 328; vigilans nigricans, 329 
Pectianthia Breweri, 434; pentandra, 433 
Pedicularis bracteata, 436; bracteosa, 


18; 


15, 
20; 


449; Canbyi, 449; ctenophora, 440; 
contorta, 437, 449; cystopteridifolia, 
449; Grayi, 105; Hallii, 445, 440; 
lunata, 449; Parryi, 99, 100, 101, 
105, 107, 445; racemosa, 433, 436; 


scopulorum, 445 

Pelea anisata, 149; auriculaefolia, 1409; 
barbigera, 149; cinerea, 149; clusiae- 
folia, 149; elliptica, 149; kauaiensis, 
149; Knudsenii, 149; macropus, 149; 
microcarpa, 149; molokaiensis, 140; 
multiflora, 149; orbicularis, 149; ro- 
tundifolia, 149; sandwicensis, 149; 
sapotaefolia, 149; volcanica, 149; waia- 
lealae, 149; Wawraeana, 149 


DEX 


PENNELL, F. W. Notes on plants of the 
Southern United States—III, 337 

Pentstemon caespitosus, 443, 445; crassi- 
folium, 441; fruticosum, 441; Hallii, 
453; Harbourii, 453; Lyallii, 441; mon- 
tanus, 445; procerus, 100, IOI, 105, 
108, 442, 444; pseudohumilis, 445; 
stenosepalus, 445, 453; Tweedyi, 445 

Peramium pubescens, 378 

Perrottetia sandwicensis, 150 

Persea pubescens, 51, 55 

Persicaria Hartwrightii, 379; hirsuta, 36 

Pertusaria verrucosa, 325 

Petasites corymbosa, 449 

Phacelia alpina, 444; ciliosa, 444; hetero- 
phylla, 442, 444; Lyallii, 445; nervosa, 
444; sericea, 444 

Phaeographina caesiopruinosa, 324; quas- 
siaecola, 324; scalpturata, 324 

Phakospora Aeschynomenis, 500; alpina, 
508; argentinensis, Brideliae, 
509; Crotalariae, 500; Crotonis, 508; 
fenestrala, 508; Glochidii, 508; Juelii, 
507; mexicana, 508; Meibomiae, 500; 
Pachyrhizi, 507; punctiformis, 507, 
508; stratosa, 508; Vignae, 509; Vitis, 
507, 508 


508; 


Phaseolus lunatus, 509; multiflorus, 535, 
537, 539, 541; vulgaris, 535 

Phaseolus vulgaris, The development of 
the embryo-sac and of the embryo in, 
535 

Phegopteris Phegopteris, 370; polypodi- 
oides, 370 

Phaeotrema platycarpoides, 325 

Phenax Sonneratii, 36 

Phleum alpinum, 99, 103, 437, 439, 448; 
pratense, 99, 103, 106, 108, 439 


Phlox alyssifolia, 441, 443; caespitosa, 
446; condensata, 447; costata, 447: 
depressa, 446; diapensioides, 447; 


Kelseyi, 440; pilosa, 475 

Phoenicaulis cheiranthoides, 447 

Phoradendron flavescens, 51, 55 

Phragmidium albidum, 501; Duchesneae, 
504; Potentillae-canadensis, 503; Tor- 
mentillae, 503 

Phycomyces nitens, 251, 287 

Phyllanthus distichus, 508; grandifolius, 
508; Niruri, 508; nummulariaefolius, 
36 

Phyllodoce empetriformis, 450; glan- 
duliflora, 450 

Physopella Artocarpi, 508; Cherimoliae, 
508; concors, 509; Fici, 509; Maciurae, 
508; Meibomiae, 5090 

| Phytogeographical notes on the Rocky 

| Mountain Region—VII. Formations 

| in the Subalpine Zone, 431 


| Picea Engelmannii, 431, 434 
Pieris nitida, 51, 55 
| Pilea Cowellii, 34 
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374; au- 
< hemitomon 
Fe. 
4 


INDEX 


Pilobolus crystallinus, 248, 251, 
longipes, 250, 287; oedipus, 251, 28 

Pilosella Richardsoniana, 447 

Pinaceae, 172 

Pinguicula vulgaris, 450 

Pinus albicaulis, 435; aristata, 432-435; 
Banksiana, 372; echinata, 50, 
Elliottii, 40; exilis, 
49, 50, 54, serotina, 49, 553 


55; 50, 


Strobus, 371; sylvestris, 249; Taeda, | 


39-54 

Piptocephalis, 245 

Pipturus albidus, 147 

Pirella, 246 

Pisonia, 546; inernis, 147; sandwicensis, 
147; umbellifera, 147 

Pisum sativum, 541 

Pittosporaceae, 148 

Pittosporum acuminatum, 148; cauli- 
florum, 148; confertiflorum, 148; Gay- 
anuin, 148; glabrum, 148; glomeratum, 
148; Hawaiiense, 148; Hosmeri, 148; 
insigne, 148; kauaiense, 148; spathula- 
tum, 148; terminalioides, 148 

Planera aquatica, 51, 55 

Platanus occidentalis, 51, 55; orientalis, 
275 

Platycarpos, A new species of the sub- 
genus, 405 

Platydesma campanulatum, 149 

Plagiochila asplenioides, 204 

Plectronia odorata, 155 

Pleurogyne fontana, 448, 452 

Pleurozia purpurea, 204 

Poa alpina, 439, 452; annua, 483; Buck- 
leyana, 442; callichroa, 440; crocata, 
107, 433, 435, 442; epilis, 103; interior, 
103; leptocoma, 437, 439, 449, 451; 
longiligula, 442; lucida, 442; nervosa, 
441; nevadensis, 103; occidentalis, 440; 
Olneyi, 437, 439; pratensis, 108, 439; 
pudica, 440; reflexa, 437, 439, 448, 451; 
rupicola, 103; subpurpurea, 103; tricho- 
lepis, 440; Vaseyana, 439 

Podozamites marginatus, 169, I7I, I 
sp., 109, 172 

Polemonium Brandegei, 444, 453; con- 
fertum, 444, 453; delicatum, 433, 434, 
453. 454; foliosissimum, 436; Gay- 
anum, 453; mellitum, 444; pulcheiri- 
mum, 454; speciosum, 453; viscosum, 
444, 453 

Polygala cymosa, 52, 55; lutea, 52, 55; 
ramosa, 52, 55 

Polygonatum angustifolium, 120; bi- 
florum, 117-124; biflorum commuta- 
tum, 123; biflorum giganteum, 124; 
biflorum hebetifolium, 121, 126; bi- 
florum ovatum, 124; biflorum virgini- 
cum, 123; boreale, 118, 119; boreale 
australe, 119; canaliculatum, 117, 122; 


287; 
7 


432; flexilis, 434; | 
Murrayana, 432; palustris, 41, 46, 47, | 
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canaliculatum giganteum, 124; cobren- 
sis, 126; commutatum, I17, 122, 124; 
commutatum ovatum, 124; commuta- 


tum virginicum, 123; cuneatum, 119; 
| ellipticum, 126; giganteum 118, 124; 
|  Haussknechtii, 118; hirtum, 117, 120; 
latifollum commutatum, 123; multi- 


florum americanum, 118, 120, 123, 124; 
parviflorum, 117, 125; pubescens, 118, 
120; pubescens australe, 119; pubescens 
cuneatum, 119; verticillatum, 118; vir- 
ginicum, 123, 124 
| Polygonatum in North America, A re- 
| vision of the genus, 117 
| Polygonum Engelmannii, 102, 104; Hart- 
wrightii, 379 

| Polypodium vulgare, 369 

Polypremum procumbens, 53 

| Pontederia cordata, 53 


Populus heterophylla, 51, 55; tremu- 
loides, 432, 433, 435 

Potamogeton alpinus, 452 

Potentilla arachnoidea, 439, 442, 446; 

| brevifolia, 447; canadensis, 502, 504; 
decurrens, 439; diversifolia, 439, 443; 
divisa, 443, 446; filipes, 104, 439, 442, 


443; flabellifolia, 441; glaucophylia, 
439, 443; glomerata, 441; gracilis, ror, 
104; Hippiana, 100, 104; Macounii, 
447; minutifolia, 447; modesta, 444; 
monspeliensis, 103, 104, 108; mixta, 

| 504; nivea, 443, 446; paucijuga, 447; 

perdisecta, 445; procumbens, 504; pul- 
cherrima, 99-108; quinquefolia, 443; 
recta, 382; reptans, 504; saximontana, 
443, 446; sylvestris, 504; tenerrima, 
444, 447; Tormentillae, 504; uniflora‘ 
446; virgultata, 441; viridior, 440; 
viridescens, 441; Vreelandii, 441, 445; 
wyomingensis, 447 

Povan, A. H. W. A critical study of 
certain species of Mucor, 241, 287 

Primula angustifolia, 440, 444; Parryi, 
440, 448, 453 

Pritchardia, 146; 
Martii, 545 

Proteoides crassipes, 1 78; daphnogenoides, 
177; longus, 175 

Prunus angustifolia, 51, 55 

Psalliota campestris, 249 

Psedera quinquefolia, 478 

Pseudocymopterus bipinnatus, 447; Hen- 
dersonii, 453; montanus, 434-438; syl- 
vaticus, 437; tenuifolius, 99-107; Tide- 
stromii, 444 

Pseudomorus Brunoniana, 146 

Pseudopteryxia anisata, 453; longiloba, 
443 

Psidium Aracga, 523; 
Cattleianum, 522, 


Gaudichaudii, 545; 


aromaticum, 516; 
523; Cattleianum 


lucidum, 523; chinense, ciliatum, 
516; eugenioides, 516; flujviatile, 516 
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523; grandifolium, 
516; Guajava, 516, 520, §22; incanes- | 
cens, 516; lucidum, 523; molle, 521; 
montanum, 523; sinense, 523; striatu- 
lum, 416. 

Psudotsuga mucratona, 432, 433 

Psychotria grandiflora, 155; 
155; hirta, 155 

Pteralyxia macrocarpa, 154 

Pteridium aquilinum, 52, 55 

Pterotropia dipyrena, 152; gymnocarpa, 
152; kavaiensis, 152 

Pulsatilla ludoviciana, 
dentalis, 441 

Pyrola chlorantha, 433; minor, 433, 436; 
secunda, 433, 436; 
445 

Pyrrocoma Clementis, 440 

Pyrus betulaefolia, 457; Bretschneideri, 
457; Malus, 249; ovoidea, 457; phaeo- 
carpa, 457 


442, 446; occi- 


Quantitative, volumetric and dynamic 


: study of the vegetation of the Pinus 
fe Taeda belt of Virginia and the Caro- 
linas, A, 39 


Quercus alba, 50, 55, 133, 136: Catesbaei, 


cinerea, 5» 


50, 55; 51, 55; coccinea, 13 
136, 275; digitata, 135; falcata, so 
136; georgiana, 135; imbricaria, 135: 
laurifolia, 51, 55; lyrata, 51, 55; mari- 
landica, 135; 47, 49, 50; Michauxii, 51, 
55; migra, 50, 55, 135; palustris, 275; 
Phellos, 50, 135; Prinus, 135, 136, 275; 
pumilla, 51, 55; — 135, 136; stel- 
lata, 50; velutina, 135, 136; virginiana, 
135 
Rabdoids, 393 

Radicula alpina, 448; curvipes, 449; 
sylvestris, 381; Underwoodii, 440 

Raillardia arborea, 157; Menziesii, 157; 
struthioloides, 157 


Ramalina peruviana, 325 

a Ranunculaceae, 179 

s Ranunculus affinis, 104, 448; alismae- 

: folius, 439, 449; alismellus, 441, 440; 
alpeophilus, 439, 452; cardeophyllus, 
104; Eschscholtzii, 439, 452; eximius, 
439, 448; Heileri, 449; micropetalus, 
439, 449; saxicola, 441; Suksdorfii, 441, 
449; stenolobus, 449 

Rauwolfia sandwicensis, 154 

Rectolejeunea, 527 

REED, E.L. Meadow vegetation in the 
montane region of northern Colorado, 


907 
Relationship of the genus Kuehneola, 501 
Revision of the genus Polygonatum in 
North America, A, 117 
Reynoldsia Sandwicensis, 152 
150 


Rhamnacea¢ 


hexandra, | 


uliginosa, 434, 436, | 
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| Rhexia alifanus, 52; mariana, 53 
Rhinanthus Crista-galli, 102, 105 

| Rhizopus arrhizus, 251, 287; nigricans, 

248, 251, 287, 300; nodosus, 309 

| Rhodiola integrifolia, 443, 446; poly- 

gama, 444 

Rhus copallina, 

| wicensis, 150 
Rhynchospora axillaris, 
53; inexpansa, 52 

Rhynchostegium serrulatum, 370 

Ribes coloradense, 436; glandulosum, 
437, 438; hudsonianum, 434, 437, 438; 

| laxiflorum, 434, 437; montigenum, 
453: parvulum, 453; petiolare, 434, 437; 
Wolfii, 436 

RIppie, L. W. 
from Jamaica, 


51, 55; semilata sand- 


53; corniculata, 


Some noteworthy lichens 
321 


Robinia Pseudacacia, 275, 276 

Rock, J. F. trees—a_ criti- 
cism, 545; Notes on Hawaiian Lobelioi- 

| deae, with descriptions of new species 
and varieties, 229 

| Rockia, 546. 

| Rollandia Humboldtiana, 232; truncata, 

234 

Romanzoffia Leibergii, 452; sitchensis, 
452 


Rondeletia alaternoides, 21, 23, 24; ameri- 
cana, 20, 31; angustata, 21, 24; avenia, 
26; baracoensis, 22, 27; bicolor, 22, 
30; brachycarpa, 21, 24; buxifolia, 25; 
calcicola, 21, 25; camarioca, 22, 28: 
camagueyensis, 22, 30; canellaefolia, 

; chamaebuxifolia, 22, 26; Comb- 

sii, 22, 28; correifolia, 21, 25; hypoleuca, 

| 22,2 22, 28; intermixta, 22, 

| 26; laevigata, 31; Leoni, 21, 26; lep- 

tacantha, 31; 21,25; lomen- 

, 27; microdon, 30; microphylla, 

21, 23; nimanimae, 21, 26; nipensis, 22, 

27; odorata, 20, 22; pachyphylla, 21, 

23; pedicellaris, 21, 23; peduncularis, 

, 23; Poitaei, 27; Poitaei microphylla, 

28; rigida, 22, 27; Rugelii, 22, 28; 

savannarum, 22, 29; Shaferi, 21, 23; 

speciosa, 22; stellata, 21, 24, 25; sub- 

glabra, 21, 24; tinifolia, 22, 20; trifolia, 

24; umbellata, 25; vacciniifolia, 22, 30; 
venosa, 22, 29; yamuriensis, 21, 25 

Rondeletia in a 20 

Rosa abietorum, Aldersonii, 66, 
73, 80; pons ag 82; apiculata, 82, 
Aschersoniana, 71; Bolanderi, 68, 
brachycarpa, 66, 71; Breweri, 
Bridgesii, 68, 73, 82, 83; Brownii, 66, 
70; calavera, 67, 72, 73; californica, 
66, 70-78; californica glabrata, 75; 

californica Petersiana, 71; carolina, 382, 

383; chrysocarpa, 67, 74; Copelandii, 68, 


21.2 


sis, 22 


21 


80; crenulata, 82, 83; dasypoda, 68, 82, 


76; Dudleyi, 67, 73; 


83; Davyi, 67, 


4 


Rudbeckia flava, 106 

Rumex alpinus, 508; densiflorus, 104 
Rutaceae, 148 

Rydbergia Brandegei, 440; grandiflora, | 


Engelmanni, 77; Fendleri, 77; gland- | 
ulosa, 71; glaucidermis, 82; granulata, 
68, 78; gratissima, 68, 78; Greenei, 
66, 71; gymnocarpa, 68, 79, 82; gym- 
nocarpa pubescens, 83; Helleri, 82; 
laxa, 383; leucopsis, 82; Macounii, 79, 
84; minutiflora, 68; minutifolia, 81; 
mohavensis, 67, 75; muriculata, 66, 67, 
69; myriantha, 67, 74, 75; nitida, 383; 
nutkana, 66, 69, 70; obovata, 383; 
pilifera, 68, 80; pinetorum, 67, 72; 
piscatoria, 82, 83; pisocarpa, 67, 74-79; 
Pringlei, 68, 79; prionota, 68, 82; 
rivalis, 67, 74; rotundata, 67, 76; rubi- 
ginosa, 66, 69; salictorum, 68, 77; san- 
tae-crucis, 67, 73; sonomensis, 68, 81, 
83; spithamaea, 68, 81; ultramontana, 
68, 77; virginiana, 382, 383; Woodsii, 
74. 75+ 77 


Rubiaceae, 154 
Rubus acaulis, 450; arcticus, 450; Cham- 


aemorus, 450; cuneifolius, 51; geoides, 
502, 510; hawaiensis, 235 


107 


RypBERG, P. A. Notes on Rosaceae— 


XI, 65; Phytogeographical notes on 
the Rocky Mountain Region—VII. 
Formations in the Subalpine Zone, 431 


INDEX 
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Sapindus Morrisoni, 169, 186; oahuensis, 
150; Saponaria, 150 

Sapotaceae, 153 

Sarothra gentianoides, 53 

Sarracenia flava, 52, 55; purpurea, 53 

Sassafras variifolium, 51 

Satureia vulgaris, 386 

Savastana odorata, 103 

Saxifraga cernua, 452; debilis, 452 

Saxifragaceae, 147 

Scaeveola Chamissoniana, 156; glabra, 
156; procera, 156 

Schisma aduncum, 208; juniperinum, 
208, 219; Sendtneri, 206, 212; strami- 
neum, I9QI, 206-208, 212 

Schroeteriaster cingens, 509; Crotonis, 
508; Glochidii, 508; mexicanus, 508; 
stratosus, 508 

Scirpus caespitosus, 448; Eriophorum, 52, 
55. 376; novae-angliae, 375; Olneyi, 
375; pauciflorus, 448, 452 


Sedum stenopetalum, 104, 107, 108; 
telephioides, 381 

Selaginella densa, 453 

Sendtnera adunca Dicksoniana, 208; 


adunca Hutchinsiae, 214, 215; juni- 
perina, 208, 210, 219, 221; Sauteriana, 
212; straminea, 208 

Senecio ambrosioides, 436, 445; amplec- 
tans, 434, 436, 441; amacletus, 441; 
atratus, 440, 440; cathamoides, 453; 
chloranthus, 441; crassulus, 440, 449; 
crocatus, 106, 444; cymbalarioides, 440, 


Sabbatia lanceolata, 53 
Sagina saginoides, 452 
Sagittaria rigida, 372 


Salicaceae, 175 


Salicornia ambigua, 427; depressa, 427; 


444; fedifolius, 445; Flintii, 107; folio- 
sus, 441; Freemontii, 453; Harbourii, 
453; Holmii, 447, 453; Hookeri, 441; 
invenustus, 453; Jonesii, 443; lapathi- 
folius, 441, 449; lugens, 441; megoceph- 


Salomonia biflora, 


europaea, 427; fruticosa, 426; rubra, 
427; perennis, 426, 427 


Salix, 276; alaxensis, 450; arbusculoides, 


450; Barkleyi, 450; Barrettiana, 450; 
brachycarpa, 435, 437, 449; cascaden- 
sis, 445; chlorophylla, 450; commutata, 
450; desertorum, 450; Drummondiana, 
450; Fernaldii, 445; flexuosa, 169, 175, 
177; glaucops, 449; Hookeriana, 438, | 
450; Lesquereuxii, 169, 176; myrtilli- | 
folia, 450; nigra, 49, 50, 55; petrophila, | 
443; proteaefolia, 176; pseudolap- 
ponum, 449; pseudomyrsinites, 450; 
saximontana, 443; Seemannii, 445, 450; | 
Tweedyi, 450; Wolfii, 436, 438, 449 
118; cobrensis, 


26; 
commutata, 123 
Salsola pestifer, 379; Tragus, 379 
Sambucus microbotrys, 436, 438 
Santalaceae, 147 
Santalum ellipticum, 147; Freycinetian- | 
um, 147; haleakalae, 147; pyrularium, | 
147 

Sapindaceae, 150, 186 


alus, 441; multicapitatus, 441; Nel- 
sonii, 443, 444; pauciflorus, 440; per- 
plexans, 440; perplexus, 106; petrocal- 
lis, 445, 454; pseudaureus, 438, 440; 
pudicus, 441; Purshianus, 442, 446; 
scopulinus, 106; Soldanella, 447, 453; 
saliens, 451; taraxacoides, 447; trian- 
gularis, 106, 451; tomentosus, 52, 55; 
werneriaefolius, 447 

Sequoia ambigua, 173; concinna, 168, 
169, 172; fastigiata, 173; heterophylla, 
169, 172 

SHEAR, C. L., & STEVENS, N. E. The 
botanical work of Ezra Michener, 547 

Sibbaldia procumbens, 443, 4406 

Sida Eggersii, 37; rhombifolia, 53 

Sidalcea candida, 105 

Sideroxylon auhiense, 153; Ceresolii, 153; 
rhynchospermum, 153; sandwicense, 
153; spathulatum, 153 

Siversia ciliata, 99, 100, 104, 108, 438, 
440, 441, 445 

Silene acaulis, 446; anglica, 379; conica, 

379; Douglasii, 439, 441; Lyallii, 445; 


= 
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Menziesii, 437; multicaulis, 445; nocti- | 
flora, 379; oregana, 438, 441; repens, 
438, 441 

Silphium compositum, 53 

Sinapis alba, 381 

Sisymbruim Thalianum, 381 

Sisyrinchium angustifolium, ror, 104, 378 

Sitanion brevifolium, 103; longifolium, 
103 

Smelowskia americana, 446; lineariloba, 
446; lobata, 447; ovalis, 447 

Smilax laurifolia, 51, 55; Walteri, 51, 55 

Situ, C. P. Studies in the genus Lupi- 
nus—I. A new species of the sub- 
genus Platycarpos, 405 

Solanaceae, 154 

Solanum Carterianum, 154; nigrum, 387; 
peregrinum, 387; villosum, 387 

Solidago ciliosa, 444; decumbens, 445; 
concinna, 106, 108; missouriensis, 106, 
107; oreophila, 440, 444; sp., 53 

Some factors influencing the prevalence 
of Endothia gyrosa, 127 

Some noteworthy lichens from Jamaica, 
321 

Sophia sophioides, 445 

Sophora chrysophylla, 148 

Sorbus scopulina, 433, 435 

Sparganum angustifolium, 452; minimum, 
452 

Spathularia Brunnoniana, 
landii, 443 

Spinellus, 246 

Spondias mangifera, 510 

Sporobolus asperifolius, 103 

Sporodinia grandis, 242, 245, 251, 287 

Spraguea multiceps, 443 

STANDLEY, P.C. The Chenopodiaceae of 
the North American Flora, 411 

Stemodia parviflora, 37 

Stenophyllus floridanus, 53, 55 

Stenostomum aristatum, 35; obovatum, 
35 

STEPHENS, N. E. Some factors in- 
fluencing the prevalence of Endothia 
gyrosa, 127 

Stigmatidium leiostictum, 322 


445; Vree- 


Stipa minor, 103, 107, 442; Nelsonii, 99, | 


100, 103; Tweedyi, 442; viridula, 103 

Straussia Fauriei, 155; hawaiiensis, 155; 
Hildebrandii, 155; kaduana, 155; lepto- 
carpa, 155; longissima, 155; Mariniana, 
155; onocarpa, 155 

Structure and development of the plant 
association, The, 463 

Studies in the genus Lupinus—I. A new 
species of the subgenus Platycarpos, 
405 

Studies of West Indian plants—I X, 1 

Styphelia tameiameia, 153 

Suaeda intermedia, 428 

Suttonia Fernseei, 153; Hillebrandii, 153; 


INDEX 


kauaiensis, 153; Knudsenii, 153; lanai- 
ensis, 153; lanceolata, 153; Lessertiana, 
153; sandwicensis, 153; spathulata, 153; 
voleanica, 153; Wawraea, 153 

Swertia congesta, 448; scopulina, 448 

Syncephalis cornu, 251, 287 

Syntherisma sanguinale, 52 

Synthyria dissecta, 447; laciniata, 444, 
447; plantaginea, 453; pinnatifida, 444, 
447; reniformis, 447 


Taraxacum ammophilum, 440; scopu- 
lorum, 444; Taraxacum, 102, 106, 108 

Taxodium ascendens, 50, 55; distichum, 
50, 55 

Tecoma radicans, 51, 55 

Telesonix heucheriforme, 453; Jamesii, 
453 

Teloxys cornuta, 417 

Tephrosia angustifolia, 337 

Teramnus uncinatus, 509 

Tetragonia expansa, 379 

Tetraplasandra hawaiiensis, 152; kaalae, 
152; lanaiensis, 152; Lydgatei, 152; 
meiandra, 152; oahuensis, 152; waialea- 
lae, 152; waimeae, 152 

Thalictrum alpinus, 448, 450; dasycar- 
pum, 380; Fendleri, 100, 101, 104; 
revolutum, 380; sparsiflorum, 433 

Thamnidium, 287 

Theaceae, 151 

| Thelotrema chronostoma, 
carpoides, 325 

Thermopsis divaricarpa, 99-108 

Thespesia populnea, 151 

Thlaspi californicum, 441, 442; colora- 
dense, 446; glaucum, 439, 442; pur- 
purascens, 446 

Three eriocaulons from the Isle of Pines, 
31 

Thymelaceae, 151 

Tillandsia usneoides, 52, 55 

Tium alpinum, 99-108, 433, 436 

Tofieldia intermedia, 449 

Tonestus laceratus, 447 

Tormentilla erecta, 503, 504 

Townsendia florifer, 447; 
Parryi, 445, 447 

Toxylon pomiferum, 509 

Trema amboinensis, 146 

Trifolium, 538, 540; bracteolatum, 447; 
Brandegei, 444; dasyphyllum, 447; 
lividum, 447; Haydeni, 441; monta- 
nense, 445; Parryi, 444; pratense, 106, 
108, 539; repens, 100, 106, 108; stenolo- 
bum, 447 

Trisetum majus, 439; montanum, 438; 

subspicatum, 103, 439 

| Triticum vulgare, 483 

Trollius albiflorus, 448 

Trypethelium verrucosum, 325 

Typha latifolia, 53, 55 


325; platy- 


incana, 442; 
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Ulmaceae, 146 

Ulmus campestris, 289 

Uredinaceae, 508 

Uredo Aeschynomenis, 509; Brideliae, 
509; Crotolariae, 509; fenestrala, 508; 
ficina, 509; Fici, 509; Lanneae, 510; 
obtusa, 503; Spondiadis, 510; Vignae, 
509 

Urera sandwicensis, 147 

Uromyces alpinus, 508 

Urticaceae, 147 


Vaccaria Vaccaria, 380; vulgaris, 380 

Vaccinium caespitosum, 107, 433; globu- 
lare, 434; occidentale, 434; oreophilum, 
433; scoparium, 433, 435, 437; uligi- 
nosum, 450; Vitis-Idaea, 450 

Vagnera stellata, 433, 436, 437 

Vahlbergilla Kingi, 444; montana, 444 

Valeriana acutiloba, 445; edulis, 440, 444; 
furfurascens, 99, 100, IoI, 106; micran- 
tha, 106; ovata, 434; purpurascens, 436; 
septentrionalis, 445 

Veratrum speciosum, 437, 439; tenuipeta- 
lum, 440 

Vernonia angustifolia, 52 

Veronica americana, 448, 451, 452; scutel- 
lata, 453; serpyllifolia, 433, 436; Tour- 


nefortii, 36; Wormskioldii, 440, 449, 452 | 


Verrucaria cestrensis, 551; ochraceo-flava, 
323 
Viburnum nudum, 51, 55 
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Vicia americana, 538, 540; angustifolia, 
383; angustifolia segetalis, 383; Cracca, 
384 

Viola adunca, 445, 447; bellidifolia, 440; 
flavovirens, 454; neomexicana, 433, 
436; tricolor, 384 

Vitis Veitchii, 268 


WEATHERWAX, P. The development of 
the spikelets of Zea Mays, 483 

Widdringtonites Reichii, 173; 
169, 173 

Wikstroemia furcata, 152; oahuensis, 151; 
sandwicensis, 151 


subtilis, 


Xanthoxylum dipetalum, 149; glandulo- 
sum, 149; hawaiiense, 148; kauaiense, 
149; mauiense, 149; oahuense, 148 

Xenophyllum Douglasii, 435, 445; tenax, 
435, 445 

Xylosma hawaiiense, 151; Hillebrandii, 

Xyris sp., 52 


Zea Mays, The development of the spike- 
lets of, 483 

Zenobia cassinifolia, 52, 55 

Zornia diphylla, 338 

Zygadenus glaberrimus, 53 

Zygorhynchus heterogamus, 247; Milleri, 
247; Vuillemini, 251, 308 
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Grout, Abel Joel. A revision of the North American Isothe: iaceae and Brachythecia, 
Pages 131-210. 30 Jl 1897. 
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“Iazen, Tracy Elliot. The life history of Sphacrella lacustris ( Haematococcus pluvi- 
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Fink, Bruce. Notes on lichen distribution in the upper Mississippi Valley. Pages 
285-307. 1 D 1899. 
* Vol. 7; price, $3.00: 
Howe, Marshajl Avery. The Hepaticae and Anthocerotes of California. Pages 
1-208, plates 88-122. 5 Au 1890. 
Vol. 8, No. 1; not furnished separately: 
Lioyd, Francis Ernest. The comparative embryology of the Rubiaceae. Part I 
* Pages 1-26, plates t-g. 26 Au 1899. Part Il. Pages 27-112, plates 5-15. 
15 F 1902, 
Vol. 8, No. 2; price, $1.00: 
Evans, Alexander William. The Jejeuneae of the United States and Canada. 
Pages 113-183, plates 16-22. 15 F 1902. 
Vol. 8, No. 3; price, 75 cents: 
Britton, Elizabeth Gertrude, & Taylor, Alexandrina. The life history of Vétteria 
tineala. Pages 185-211, plates 23-31. 30 Au 1902.’ 
Vol. 9; price, $3.00: 
Salmon, Ernest Stanley. A monograph of the Erysiphaceae. Pages 1-292, plates 
™9. 401900. Neo longer sold except in complete sets of the’ Memoirs. 
Vol. 10; price, $3.00: 
Burgess, Edward Sandford. History of Pre-Clusian botany in its relation to Aster. 
Pages i-xii, 1-447. 22 N 1902. 
Vol. 11, No. 1; price, $1.75: 
Griffiths, David. The North American Sordariaceae. Pages 1-134, plates 1-19. 
30 My roo1. 
Vol. 21, No. 2; price, $1.75: 
Hazen, Tracy Elliot. The Ulothricaceae and Chaetophoraceae of the United States. 
Pages 135-250, plates 20-42. 200 1902. 
Vol. 12, No. 1; price, $1.50: 
Northrop, Alice Rich.- Flora of New Providence and Andros (Bahama Islands), 
Pages 1-98, plates 1-19-+-map. 10 D 1902. 
Vol. 12, No. 2; price, $1.00: 
Banker, Howard James. A contribution to a revision of tht North American 
Hydnaceae. Pages 99-194. 13 Je 1906. 
Vol. 12, No. 3; price, 75 cents: 
Kupfer, Elsie. Studies in plant regeneration. Pages 195-241. 10 Je 1907. 
Vol. 13; price, $3.00: 

Burgess, Edward Sandford. Species and variations of Biotian Asters, with dis- 
cussion of variability in Aster. Pages i-xv, 1-419, plates 1-13. 15 Mr 1906. 
Vol. 14, No. 1; price, $1.25. 

Burlingham, Gertrude Simmons. A stucly of the Lactariae of the United States. 

Pages. 1--100, figures I-15. 26 My 1908. 
14, No. 2; price, 75 cents: 
Butler, Ormond. Observations on the California vine disease. Pages 111-153, 
plates 1-5. 18 Je 19170. 
Vol. 14, No. 3; price, $1.25: 
Chivers, A. H. A monograph of the genera Chactomium and Ascotricha. Pages 
155-240, plates Je 1915. 
Vol. 15; price, $3.00: 
Howe, Marshall Avery. The marine algae of Peru. Pages 1-185, plates 1-66+- 
figures 1-44. 198 ¥o914. 
Vol. 16, No. 1;. price, $1.00: 
Pickett, F. L. A contribution to our knowledge of Ariscema triphyilum. Pages 
I-55, Plates 1-5. 13 Au rors. 


Address Dr. BERNARD 0. DODGE 
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